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3 0  
CHAPTER I 
THE PROBLEM AND DEFINITIONS OF TERMS 
I. THE PROBLEM 
Statement of the problem. The purpose of this study is to 
ascertain the effect of express instruction with graphic materials on 
the achievement of fifth grade pupils when such materials are inte-
grated with the several content areas. The study .is undertaken to 
determine the advisability of .inclusion of such .instruction in the fifth 
grade curriculum of the Port Angeles, Washington, public schools. 
Significance of the study. Graphs, charts. and tables as a 
means of conveying information are increasing in magazines, news-
papers, and publications for students. The effectiveness of this 
medium is gaining increasing recognition. 
However, a comprehensive survey of available literature 
reveals a general absence of information pertaining to methods of 
teaching graph skills as an integral part of a specific subject or cur-
riculum. 
Insufficient progress has been made in the adaptation of graphs, 
charts, and tables to classroom teaching. This study is designed to 
2  
h e l p  f i l l  a n  a p p a r e n t  n e e d  f o r  g r a p h i c  . i n s t r u c t i o n  a t  t h e  f i f t h  g r a d e  
l e v e l  i n  t h e  P o r t  A n g e l e s  s c h o o l  s y s t e m .  
P h i l o s o p h y  o f  t h e  s t u d y .  T h e  u t i l i z a t i o n  o f  g r a p h s  a n d  t a b l e s  
i n  o u r  c h a n g i n g  s o c i e t y  l s  q u a n t i t a t i v e l y  i n c r e a s i n g .  I n  r e g a r d  t o  
t h i s  s . i t u a t i o n ,  O v e r m a n  w r l t e s ,  " T h e  u s e  o f  g r a p h s  t o  r e p r e s e n t  
s t a t i s t i c a l  d a t a  i s  s o  c o m m o n  i n  n e w s p a p e r s ,  m a g a z l n e s ,  a n d  b o o k s  
t h a t  i t  i s  t h e  d u t y  o f  t h e  s c h o o l s  t o  t e a c h  t h e i r  p u p i l s  h o w  t o  m a k e  a n d  
. i n t e r p r e t  s u c h  g r a p h s .  " 1  
I f  i t  i s  a n  o b j e c t i v e  o f  e d u c a t i o n  t o  t e a c h  s t u d e n t s  o f  a l l  a g e s  
t o  s y n c h r o n i z e  w i t h  a n d  u n d e r s t a n d  t h e i r  e n v i r o n m e n t a l  s t i m u l i ,  t h e n  
t e a c h i n g  m u s t  t a k e  c o g n i z a n c e  o f  t h e  u s e  o f  g r a p h i c  m a t e r i a l s  a s  o n e  
t o o l  i n  t h e  d e v e l o p m e n t  o f  t h a t  g o a l .  " I f  a  c i t i z e n ,  y o u n g  o r  o l d ,  i s  
t o  i n t e r p r e t  t h e  w o r l d  a b o u t  h i m , "  c o n c l u d e s  S t u t z ,  " h e  n e e d s  t o  
d e v e l o p  s k i l l  i n  r e a d i n g  t h e  v a r i o u s  g r a p h i c  m e a n s  t h r o u g h  w h i c h  
i n f o r m a t i o n  t o d a y  l s  t r a n s m i t t e d .  R e a l i s t i c  t e a c h i n g  m u s t ,  t h e r e f o r e ,  
g i v e  a t t e n t i o n  t o  t h e  e f f e c t i v e  u s e  o f  .  .  .  g r a p h i c  . . .  m a t e r i a l s .  
1 1
2  
T h e  u t i l i z a t i o n  o f  g r a p h s  i n  e d u c a t i o n  m u s t  b e  i n  t e r m s  o f  . i t s  
r e l a t i o n s h i p  t o  o t h e r  e d u c a t i o n a l  a c t i v i t i e s  r a t h e r  t h a n  f o r  i t s  o w n  
l J a m e s  R .  O v e r m a n ,  P r i n c i p l e s  a n d  M e t h o d s  o f  T e a c h i n g  
A r i t h m e t i c  ( N e w  Y o r k :  L y o n s  a n d  C a r n a h a n ,  1 9 2 0 ) ,  p .  1 5 .  
2 F r e d e r i c k  H .  S t u t z ,  e t  a l . ,  " I n t e r p r e t i n g  M a t e r i a l  P r e s e n t e d  
i n  G r a p h i c  F o r m ,  I I  N a t i o n a l  c o u n c i l  f o r  t h e  S o c i a l  S t u d i e s ,  Y e a r b o o k ,  





t e r m i n a t e  e n d s .  B r o w n  a n d  C o f f m a n  m a k e  c l e a r  t h i s  p o i n t  w i t h  t h i s  
c o n c i s e  s t a t e m e n t ,  " T h e  g r a p h  s h o u l d  n o t  b e  t a u g h t  a s  a n  e n d  i n  
i t s e l f ,  b u t  a s  a  m e a n s  t o  a n  e n d .  I t  s h o u l d  b e  u s e d  t o  s u p p l e m e n t ,  
n o t  s u p p l a n t  a n a l y s i s .  " 3  
I t  i s  c o n s i s t e n t  w i t h  t h e  n a t u r e  o f  t h i s  s t u d y  t o  h e l p  f u l f i l l  t h e  
g r o w i n g  n e e d  f o r  i n c r e a s e d  g r a p h i c  m a t e r i a l s  a s  a n  i n t e g r a l  p a r t  o f  
c l a s s r o o m  t e a c h i n g .  W r i t e s  D a l e ,  " I f  i t  i s  n o t  a n  i n t e g r a l  p a r t  o f  
t h e  a s s i g n m e n t ,  i t  m i g h t  a s  w e l l  n o t  b e  i n c l u d e d .  
1 1
4  
I I .  D E F I N I T I O N S  O F  T E R M S  
E d u c a t i o n a l  t e r m i n o l o g y  i s  o f t e n  r a t h e r  c o n f u s i n g  b e c a u s e  
w o r d s  o r  p h r a s e s  s o m e t i m e s  i n c l u d e  v a r i a n t  s h a d e s  o f  m e a n i n g s .  
T h r o u g h  t h e  d u r a t i o n  o f  t h i s  s t u d y  t e r m s  d e f i n e d  b e l o w  s h a l l  c o n s i s t -
e n t l y  h a v e  o n l y  a  s i n g l e  m e a n i n g .  T h e  c l a r i f i c a t i o n  o f  t h e  t e r m s  w i l l  
b e  e n h a n c e d  i f  t h e  r e a d e r  a t t a c h e s  t o  t e r m s  t h e  m e a n i n g s  h e r e i n  
e x p r e s s e d .  
E x p r e s s  i n s t r u c t i o n .  T h e  t e r m  e x p r e s s  i n s t r u c t . i o n  s h a l l  b e  
u s e d  w i t h  s p e c i f i c  r e f e r e n c e  t o  t h e  t e a c h i n g  o f  t h e  s i x t e e n  l e s s o n  p l a n s ,  
3 J o s e p h  C .  B r o w n  a n d  L o t u s  D .  C o f f m a n ,  H o w  t o  T e a c h  A r . i t h -
m e t i c  ( N e w  Y o r k :  R o w ,  P e t e r s o n  a n d  C o m p a n y ,  1 9 1 4 ) ,  p p .  3 1 9 - 3 2 0 .  
4
E d g a r  D a l e ,  A u d i o - V i s u a l  M e t h o d s  i n  T e a c h i n g  ( N e w  Y o r k :  
T h e  D r y d e n  P r e s s ,  1 9 4 8 ) ,  p .  2 9 4 .  -
which comprise the basis for the study, by the four teachers of the 
experimental teacher group. 
4 
Graphic materials. The meaning attached to this term shall 
be considered to include only the wall graphs, charts, tables, dittoed 
graphs, and crayon drawings of various types of lamps that were used 
in conjunction with the lesson plans. 
Achievement. For the purpose of this study the term achieve-
ment shall be construed to mean growth in specific skills and abilities 
pertaining to graph.ic materials as measured by a standardized test. 
Integration. The term integration shall be .interpreted to mean 
the graphic materials were correlated with the actual classroom teach-
ing being concurrently carried on in the Port Angeles school system. 
Content areas. This term refers only to the specific subjects 
included in the study--ar.ithmetic, reading, geography, and science. 
C H A P T E R  I I  
R E L A T E D  R E S E A R C H  
I .  H I S T O R Y  O F  G R A P H S  
T h e  b a s i c  p r i n c i p l e  u p o n  w h i c h  g r a p h s  a r e  b a s e d  w a s  d i s -
c o v e r e d  m o r e  t h a n  t h r e e  c e n t u r i e s  a g o  i n  F r a n c e .  " I n  1 6 3 7 , "  A r k i n  
a n d  C o l t o n  w r i t e ,  " R e n e  D e s c a r t e s  d e s c r i b e d  f o r  t h e  f i r s t  t i m e  t h e  
p r i n c i p l e  o n  w h i c h  t h e  m o d e r n  g r a p h  . i s  b a s e d .  T h r o u g h  t h e  u s e  o f  
l i n e s  d r a w n  p e r p e n d i c u l a r  t o  o n e  a n o t h e r  h e  w a s  a b l e  t o  r e p r e s e n t  
t h e  v a l u e s  o f  p a r t s  o f  n u m b e r s  b y  t h e  u s e  o f  p o i n t s  o n  t h e  r e s u l t i n g  




T h e  s . i g n i f i c a n c e  o f  t h i s  d i s c o v e r y  w a s  n o t  g e n e r a l l y  r e a l i z e d  
b y  s c h o l a r s ,  f o r  l i t t l e  u s e  w a s  m a d e  o f  D e s c a r t e s '  d i s c o v e r y  f o r  m o r e  
t h a n  1 5 0  y e a r s  w h e n  i n  t h e  1 8 7 0 ' s  C h r o m e ,  G a s p a r i ,  B o e t t i c h e r ,  a n d  
v o n  H o e c k  o f  G e r m a n y ,  B e a u f o r t  o f  F r a n c e ,  a n d  P l a y f a i r  o f  E n g l a n d  
e m p l o y e d  g r a p h s  e x t e n s i v e l y  t o  p r e s e n t  s t a t i s t i c a l  d a t a .  2  
T h e  f i r s t  u s e  o f  t h i s  d i s c o v e r y  w a s  m a d e  . i n  s c h o o l s  o f  F r a n c e  
! H e r b e r t  A r k i n  a n d  R a y m o n d  R .  C o l t o n ,  H o w  t o  U s e  P i c t o r i a l  
S t a t i s t i c s  ( N e w  Y o r k :  H a r p e r  a n d  B r o t h e r s .  1 9 3 7 ) ,  p - : - 1 - . -
2 I b i d . ,  p .  2 .  
6 
in 1869. Strickland, ctting Funkhouser, wrote that Lavasseur used 
various kinds of diagrams and cartograms as wall charts in his 
geography textbooks for use in the French secondary schools. There 
was no evidence that texts in geography other than those of Lavasseur 
and the more general works of Reclus made any appreciable use of 
geographic methods before the beginning of the twentieth century. 3 
Strickland, st.ill citing Funkhouser, reported that geographic materials 
were first introduced into American texts shortly before the turn of 
the century in the form of simple bar graphs, pie diagrams, historical 
curves, and cartograms. 4 
Since the turn of the century the utilization of graphic materials 
in texts on the elementary level has proceeded slowly. A recent sur-
vey by the writer of the most current arithmetic and science texts 
of six major publishing companies revealed only limited space devoted 
to this medium. The use of graphic materials as an effective means 
of communicating information has not kept pace with increasing needs 
for this method of instruction. 
3Ruth Strickland, A Study of the Possibilities of Graphs as a 
Means of Instruction in the FirSt Four Grades of the ElementarySchool 
(New York: Bureau ofPublications, Teachers College, Columbia Univer-
sity, 1938, p. 2, citing H. Gray Funkhouser, Historical Development 
of the Original Representation of Statistical Data (Bruges: St. Catherine 
Press, Ltd •• 1937. 
4 Loe. cit. 
7  
I I .  S Y N O P S E S  O F  P R E V I O U S  G R A P H  S T U D I E S  
A  r e v i e w  o f  t h e  l i t e r a t u r e  a v . a i l a b l e  t o  t h e  w r i t e r  p r o d u c e d  
t e n  s e p a r a t e  s t u d i e s  w h i c h  h a v e  b e e n  c o n d u c t e d  a n d  r e p o r t e d  i n  t h e  
a r e a  o f  g r a p h i c  m a t e r i a l s .  S e v e n  o f  t h e  s t u d i e s  d e a l t  w i t h  t h e  g r a d e  
p l a c e m e n t  o f  g r a p h s  w i t h o u t  t e a c h i n g  g r a p h i c  i n t e r p r e t a t i o n  d u r i n g  
t h e  c o u r s e  o f  t h e  i n v e s t i g a t i o n s .  T h e  f o l l o w i n g  a r e  b r i e f  s y n o p s e s  
o f  t h e s e  s e v e n  s t u d i e s  a n d  t h e i r  r e s u l t s .  
T h e  E e l l s  s t u d y .  5  E e l l s  c o n d u c t e d  h i s  s t u d y  i n  1 9 2 6 .  H e  
t r i e d  t o  d e t e r m i n e  t h e  r e l a t i v e  e f f e c t i v e n e s s  o f  t w o  t y p e s  o f  g r a p h s  
- - s u b - d i v i d e d  c . i r c l e  a n d  b a r  g r a p h s .  E e l l s  m a d e  1 5  s e t s  o f  g r a p h s ,  
e a c h  s e t  c o n s i s t i n g  o f  a  s u b d i v i d e d  c i r c l e  a n d  a  b a r  g r a p h ,  e a c h  o f  
w h i c h  c o m m u n i c a t e d  t h e  s a m e  i d e a .  P u p i l s  e s t i m a t e d  t h e  p e r c e n t a g e  
o f  e a c h  s e c t o r  o f  t h e  c i r c l e  g r a p h .  T h r e e  d a y s  l a t e r  t h e y  w e r e  
r e q u i r e d  t o  e s t i m a t e  t h e  p e r c e n t a g e  i n d i c a t e d  b y  t h e  b a r  g r a p h s .  T h e  
r e s u l t s  w e r e  a n a l y z e d  o n  t h e  b a s . i s  o f  e r r o r  o f  j u d g m e n t .  
R e s u l t s :  E e l l s  r e p o r t e d  t h a t  h i s  f i n d i n g s  i n d i c a t e d  t h e  c i r c l e  
g r a p h s  w e r e  a s  e a s y  t o  r e a d  a s  a  b a r  g r a p h  s h o w i n g  c o m p o n e n t  p a r t s .  
E e l l s  s a i d  t h a t  c i r c l e  g r a p h s  w e r e  r e a d  m o r e  a c c u r a t e l y  t h a n  b a r  g r a p h s .  
5
M o r t o n  S .  M a l t e r ,  " S t u d i e s  o f  t h e  E f f e c t i v e n e s s  o f  G r a p h i c  
M a t e r i a l s , "  J o u r n a l  o f  E d u c a t i o n a l  R e s e a r c h ,  X L V I  ( D e c e m b e r ,  1 9 5 2 ) ,  
p .  2 6 3 .  
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The Mathews Study. 6 Mathews' 1926 study included four types 
of graphs--line, bar, circle, and pictographs in grades 4, 7, 8, and 
12. The graphs were taken from social studies materials which had 
been published. Mathews' graphs made no attempt to measure 
similar concepts on the various types of graph forms used. Students 
were given time to study the graphs and were then asked quest.ions 
about the graphs. The test was for comprehension rather than for 
recall of test material. 
Results: Mathews' study revealed that circle graphs were 
the easiest to read, the line graph the most difficult, and the bar graph 
between the two. 
The Croxton and Stryker study. 7 This 1927 study was con-
ducted to ascertain, on the college level, the relative mer.its of circle 
and bar graphs. In th.is study 13 sets of graphs--circle and bar--
were presented for testing. Unlike Eells, who tested for each type of 
graph on different days, Croxton and Stryker presented both types of 
graphs in a single testing period. Graphs were shuffled so that graphs 
showing the same concept were not shown consecutively. Results 
were based upon error of judgment. 
6Ib.id., p. 264. 
7 Malter, op. cit., p. 263. 
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R e s u l t s ;  T h e s e  e x p e r i m e n t e r s  r e p o r t  t h a t  n o  c o n c l u s i v e  
s t a t e m e n t  c a n  b e  m a d e  r e g a r d i n g  t h e  r e l a t i v e  e f f e c t i v e n e s s  o f  e . i t h e r  
t y p e  o f  g r a p h .  
T h e  T h o m a s  s t u d y .  8  T h o m a s  c o n d u c t e d  a  s t u d y  i n  1 9 3 3  
a t t e m p t i n g  t o  e s t a b l i s h  t h e  g r a d e  p l a c e m e n t  o f  c i r c l e ,  h o r i z o n t a l  b a r ,  
l i n e .  a n d  t w o - d i m e n s i o n a l  d i a g r a m s  f o r  g r a d e s  f o u r  t o  s e v e n .  N o  
a t t e m p t  w a s  m a d e  t o  s h o w  t h e  s a m e  c o n c e p t s  w i t h  t h e  d i f f e r e n t  t y p e s  
o f  g r a p h s .  I n  t h i s  s t u d y  t h e  p u p i l s  w e r e  t o  a n s w e r  q u e s t i o n s  i n  t h r e e  
d i f f e r e n t  a r e a s - - r e a d i n g  o f  r a n k .  t h e  u s e  o f  a  k e y .  a n d  t h e  i n t e r p r e -
t a t . i o n  o f  t h e  s i g n i f i c a n c e  o f  t h e  g r a p h .  T h e  b a s i s  o f  e v a l u a t i o n  w a s  
t h e  n u m b e r  o f  c o r r e c t  r e s p o n s e s  t o  t h e  v a r i o u s  q u e s t i o n s .  
R e s u l t s :  A c c o r d i n g  t o  t h e  s t a t i s t i c a l  a n a l y s i s ,  t h e  l i n e  g r a p h  
w a s  t h e  m o s t  d i f f i c u l t  g r a p h  i n  a l l  t h r e e  c a t e g o r i e s .  A l l  t h e  o t h e r  
g r a p h s  w e r e  r e g a r d e d  a s  r e l a t i v e l y  e a s y .  
T h e  G o e t s c h  s t u d y .  9  I n  1 9 3 6  G o e t s c h  c o n d u c t e d  a  s t u d y  i n  
g r a d e s  f i v e  t o  e i g h t  t o  d e t e r m i n e  t h e  r e l a t i v e  m e r i t s  o f  b a r ,  l i n e ,  
c i r c l e ,  a n d  p i c t o g r a p h s .  T h e  e x p e r i m e n t e r  p r e p a r e d  g r a p h s  t o  f i t  
8
K .  C .  T h o m a s ,  " T h e  A b i l i t y  o f  C h i l d r e n  t o  I n t e r p r e t  G r a p h s , "  
T h e  T e a c h i n g  o f  G e o g r a p h y ,  T h i r t y - s e c o n d  Y e a r b o o k  o f  t h e  N a t i o n a l  
S o c i e t y  f o r  t h e  S t u d y  o f  E d u c a t i o n  ( B l o o m i n g t o n ,  I l l i n o i s :  P u b l i c  
S c h o o l  P u b l i s h i n g  C o m p a n y .  1 9 3 3 ) ,  p p .  4 2 4 - 4 9 4 .  
9 M a l t e r ,  o p .  c i t . ,  p .  2 6 4 .  
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several functions of graphs as he so interpreted the functions. The 
subjects of the experiment were given a study period after which 
questions of a recall nature were asked. A similar recall test was 
conducted with the same students after two weeks. 
Results: Goetsch concluded that different graphs were best 
for different types of materials rather than for any specific grade 
level. A bar graph might be best for one type of information and yet 
present a different type of material rather poorly. In general, line 
graphs were judged to be the most difficult and ineffectual. 
The Washburne study. 10 In 192 7 Washburne carried out a 
study .in grades seven to nine. He constructed a number of tYPes of 
graphs, the information on each being constant. The pupils in the 
experiment were required to respond directly from the graph rather 
than by recall. The graphs were rated for effectiveness in communi-
eating specific amounts and concepts. 
Results: Washburne concluded that bar graphs were the easiest 
on which to understand relative amounts while the line graph was 
superior for relative increases, decreases, or fluctuations. The 
lOJ. N. Washburne, "An Experimental Study of Various Graphic, 
Tabular, and Textual Methods of Presenting Quantitative Material," 
The Journal of Educational Psychology, XVill (September, 1927). 
pp. 361-376, pp. 465-476. 
1 1  
p i c t o g r a p h  w a s  r a t e d  s u p e r i o r  t o  a l l  o t h e r  g r a p h s  i n  b o t h  r e s p e c t s .  
T h e  W r i g h t s t o n e  s t u d y .  1 1  W r i g h t  s t o n e  c o n d u c t e d  h i s  s t u d y  
i n  1 9 3 6  i n  g r a d e s  s e v e n  t o  t w e l v e .  H e  a t t e m p t e d  t o  d e t . e r m i n e  t h e  
r e l a t i v e  m e r i t s  o f  p i c t o r i a l  a n d  c o n v e n t i o n a l  g r a p h s .  T h e  s t u d y  u s e d  
e i g h t e e n  s e t s  o f  g r a p h s ,  e a c h  s e t  c o n t a i n i n g  a  p i c t o r i a l  g r a p h  a n d  a  
c o n v e n t i o n a l  g r a p h  c o m m u n i c a t i n g  t h e  s a m e  c o n c e p t .  T w o  s e p a r a t e  
g r o u p s  o f  s t u d e n t s  w e r e  u s e d .  G r o u p  o n e  w a s  e x p o s e d  t o  t h e  p i c t o r i a l  
g r a p h s  a n d  g r o u p  t w o  t o  t h e  c o n v e n t i o n a l  t y p e  g r a p h .  B o t h  g r o u p s  w e r e  
g i v e n  a n  i m m e d i a t e  r e c a l l  t e s t  a n d  a  s . i m . i l a r  t e s t  a f t e r  a  d e l a y e d  
p e r i o d .  
R e s u l t s :  W r i g h t  s t o n e  f o u n d  t h a t  n o  s i g n i f i c a n t  d i f f e r e n c e  
e x i s t e d  b e t w e e n  t h e  p i c t o r i a l  a n d  c o n v e n t i o n a l  g r o u p  o f  g r a p h s .  
T w o  m a j o r  i m p l i c a t i o n s  m a y  b e  d r a w n  f r o m  t h e  s e v e n  p r e c e d i n g  
s t u d i e s .  F i r s t ,  t h e  s t u d i e s  s e e m  t o  i n d i c a t e  t h a t  n o  c o n c l u s i v e  e v i d e n c e  
e x i s t s  i n d i c a t i n g  t h a t  a n y  o n e  t y p e  o f  g r a p h  i s  b e s t  a d a p t a b l e  t o  a  g i v e n  
g r a d e  l e v e l .  S e c o n d l y ,  i t  m a y  b e  s t a t e d  t h a t  t h e  r e s u l t s  i n d i c a t e  t h a t  
s e v e r a l  t y p e s  o f  g r a p h s  m a y  b e  e q u a l l y  e f f e c t i v e  i n  p r e s e n t i n g  t h e  s a m e  
s p e c i f i c  a n d  g e n e r a l  t y p e s  o f  i n f o r m a t i o n .  
T h r e e  s t u d i e s  h a v e  b e e n  r e p o r t e d  w h i c h  b a s i c a l l y  d i f f e r  w i t h  t h e  
l l J .  W .  W r . i g h t s t o n e ,  " C o n v e n t i o n a l  V e r s u s  P i c t o r i a l  G r a p h s , "  
P r o g r e s s i v e  E d u c a t i o n ,  X I l l  ( O c t o b e r ,  1 9 3 6 ) ,  p p .  4 6 0 - 4 6 2 .  
1 2  
s e v e n  s t u d i e s  a b o v e .  I n  e a c h  o f  t h e s e  s t u d i e s  a  m e t h o d  o f  t e a c h i n g  
w a s  e m p l o y e d  i n  t h e  a t t e m p t  t o  d e t e r m i n e  t h e  g r a d e  p l a c e m e n t  o f  
t h e  v a r i o u s  t y p e s  o f  g r a p h s .  
T h e  S t r i c k l a n d  s t u d y .  1 2  I n  1 9 3 8  S t r i c k l a n d  a t t e m p t e d  t o  
d e t e r m i n e  t h e  g r a d e  p l a c e m e n t  o f  g r a p h s  f o r  g r a d e s  o n e  t o  f o u r  b y  
u t i l i z i n g  v a r i o u s  t y p e s  i n  c o n j u n c t i o n  w i t h  t e a c h i n g  u n i t s  i n  t h e  s o c i a l  
s t u d i e s .  S h e  w i s h e d  t o  d e t e r m i n e  t h e  u s e  o f  g r a p h s  o n  t h r e e  p o i n t s :  
( 1 )  i n t e l l i g e n c e ,  ( 2 )  g r a d e  l e v e l ,  a n d  ( 3 )  m i n i m u m  i n s t r u c t . i o n  n e c e s -
s a r y  t o  o b t a i n  s a t i s f a c t o r y  u n d e r s t a n d i n g  o f  g r a p h s .  T h e  s a m e  g r a p h s  
w e r e  u s e d  i n  g r a d e s  o n e  a n d  t w o  b e c a u s e  o f  t h e  s i m i l a r . H y  o f  t h e  u n i t s  
- - t r a v e l  a n d  t r a n s p o r t a t i o n .  
I n d i v i d u a l  a n d  g r o u p  t e s t s  w e r e  g i v e n  n e a r  t h e  e n d  o f  t h e  s t u d y  
p e r i o d s .  A  t w e n t y  p e r  c e n t  r e s p o n s e  a b o v e  c h a n c e  e x p e c t a t i o n s  w a s  
c o n s i d e r e d  a s  i n d i c a t i v e  o f  s u c c e s s f u l  r e s p o n s e .  
S i x  t y p e s  o f  g r a p h s  w e r e  u s e d - - d e v e l o p m e n t a l  p i c t u r e  c h a r t ,  
u n i t  p i c t o g r a p h ,  b a r  g r a p h  w i t h  f i g u r e s ,  b a r  o n  g r i d ,  l i n e  g r a p h ,  a n d  
c i r c l e  g r a p h .  G r a p h s  w e r e  a r r a n g e d  s o  t h a t  t h e  d i f f i c u l t y  i n c r e a s e d  
a s  t h e  s t u d y  p r o g r e s s e d .  T e a c h i n g  p e r i o d s  o f  t h i r t y  m i n u t e s  d a i l y  b y  
1 2
R u t h  S t r i c k l a n d ,  A  S t u d y  o f  t h e  P o s s i b i l i t i e s  o f  G r a p h s  a s  a  
M e a n s  o f  I n s t r u c t i o n  i n  t h e  F i r s t  F o u r  G r a d e s  o f  t h e  E l e m e n t a r y  S c h o o l  
( N e w  Y o r k :  B u r e a u  o T P u b l i c a t . i o n s ,  T e a c h e r s  C o l l e g e ,  C o l u m b i a  
U n i v e r s i t y ,  1 9 3 8 ) .  
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the regular classroom teacher were augmented in some cases by 
special teachers. 
Results: The final conclusions indicated, in general, that no 
great difference existed between the various types of graphs except 
in grade one in which circle and line graphs were considerably more 
difficult than the other types. Thirty minutes of instruction were 
found to be ample for instructional purposes. 
The Thorp study.13 Thorp conducted her study in 1933 in 
grades five to eight. Thorp differed with the Strickland study in 
that Thorp provided intensive drill type lessons in the teaching of 
the graphic skills while Strickland integrated her material into teach-
ing units. Two groups were established, a control and an experimental, 
for the study. Four types of graphs were used by Thorp--bar, line, 
circle, and pictographs. Results were based upon what was called a 
reasonable response. 
Results: The study indicated that pictographs were more easily 
understood while bar graphs, line graphs, and circle graphs became 
increasingly difficult in that order. No specific grade level was 
13Mary Thorp, "Studies of the Ability of Pupils in Grades Four 
To Eight to Use Geographic Tools, 11 The Teaching of Geography, Thirty-
second Yearbook of the National Society for the Study of Education, 
(Bloomington, Illinois: Public School Publishing Company, 1933), 
pp. 494-506. 
r e p o r t e d  b e s t  f o r  a n y  c e r t a i n  t y p e  o f  g r a p h .  
T h e  B a m b e r g e r  s t u d y . 1 4  T h e  m o s t  r e c e n t l y  r e p o r t e d  s t u d y  
i n  w h i c h  t e a c h i n g  w a s  a  f a c t o r  i n  g r a d e - p l a c e m e n t  w a s  i n  1 9 4 2  i n  
g r a d e s  f o u r  t o  s e v e n .  C i r c l e  g r a p h s ,  l i n e  g r a p h s ,  a n d  b a r  g r a p h s  
w e r e  u s e d  i n  t h i s  s t u d y .  
1 4  
E x p e r i m e n t a l  a n d  c o n t r o l  g r o u p s  w e r e  s e t  u p  o n  t h e  b a s i s  o f  
i n t e l l i g e n c e ,  m e n t a l  a g e ,  a n d  i n i t i a l  g r a p h - r e a d i n g  a b i l i t y .  T h e  
e x p e r i m e n t a l  g r o u p  w a s  e x p o s e d  t o  d a i l y  t e a c h i n g  p e r i o d s  o f  t w e n t y  
m i n u t e s  f o r  f i v e  w e e k s .  A t  t h e  t e r m i n a t i o n  o f  t h e  e x p e r i m e n t a l  
p e r i o d  a  t e s t  w a s  a d m i n i s t e r e d  o n  w h i c h  t h e  r e s u l t s  w e r e  b a s e d .  
R e s u l t s :  T h e  t y p e  o f  g r a p h  b e s t  s u i t e d  f o r  t h e  g r a d e s  u s e d  i n  
t h e  s t u d y  w a s  r e p o r t e d  t o  b e  t h e  c i r c l e  g r a p h .  T h e  o t h e r  g r a p h s  w e r e  
v a r i a b l e  a c c o r d i n g  t o  t h e  t y p e  o f  q u e s t i o n  a s k e d .  
A  s u m m a r y  o f  t h e  t h r e e  e x p e r i m e n t s  i n  w h i c h  t e a c h i n g  w a s  a n  
i m p o r t a n t  f a c t o r  o f  t h e  g r a d e  p l a c e m e n t  o f  t h e  g r a p h  t y p e  a p p r o x i m a t e s  
t h e  i m p l i c a t i o n s  r e a c h e d  f o r  t h e  g r o u p  o f  s e v e n  s t u d i e s .  N o t h i n g  o f  a  
c o n c l u s i v e  n a t u r e  w a s  d e t e r m i n e d  b y  t h e  s u m  o f  t h e  g r o u p  o f  t h r e e  
s t u d i e s  c o n c e r n i n g  g r a d e  p l a c e m e n t  o f  g r a p h s .  
T h e  i m p o r t a n c e  o f  t h e s e  r e p o r t e d  s t u d i e s  t o  t h e  o n g o i n g  s t u d y  
l 4 M a l t e r ,  o p .  c i t . ,  p .  2 6 8 .  
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is primarily two-fold. First, the research evidence presented in the 
ten studies failed to indicate that any single type of graph was 
superior to the other graph types for a given grade level. The studies 
rather .indicated that the type of graph an experimenter might choose 
for presentation of .information would depend largely upon the type of 
material to be placed in graphic form. Since the research studies 
reported above are inconclusive concerning grade placement of 
graphs, and because the present study involved four separate content 
areas presenting a variety of types of material, the writer was free 
to choose the types of graphs best suited for the particular needs of 
the content areas. Secondly, the studies of Bamberger, Strickland, 
and Thorp indicate that satisfactory results may be obtained with 
teaching periods up to thirty minutes. The teaching periods in the 
present study are of approximately thirty minutes duration. 
III. SELECTION OF GRAPH FORMS 
Reported studies of the use of graphs available to the wr.iter 
failed to reach conclusive research evidence that a specific graph 
type was superior to other graph types at any designated grade level. 
In lieu of the inconsistent research results, the writer was free to 
select graphic forms which best suited the material to be presented. 
1 6  
P r i o r  t o  t h e  s e l e c t i o n  o f  g r a p h i c  f o r m s ,  t h e  f i f t h  g r a d e  c o u r s e  
o f  s t u d y  w a s  i n v e s t i g a t e d  t o  d e t e r m i n e  t h e  p r e s c r i b e d  s u b j e c t  m a t t e r  
f o r  e a c h  o f  t h e  s e l e c t e d  c o n t e n t  a r e a s .  T h e  m a t e r i a l  f o r  t h e  l e s s o n  
p l a n s  w a s  c h o s e n  t o  c o r r o b o r a t e  t h e  p r e s c r i b e d  s u b j e c t  m a t t e r .  W i t h  
t h e  d e t e r m i n a t i o n  o f  t h e  c o n t e n t  o f  t h e  l e s s o n  p l a n s ,  t h e  s e l e c t i o n  o f  
g r a p h i c  f o r m s  w a s  p o s s i b l e .  
T h e  l i n e  g r a p h .  T h i s  g r a p h  t y p e  w a s  s e l e c t e d  f o r  u s e  i n  c o n -
j u n c t i o n  w i t h  t h e  a r i t h m e t i c  a r e a .  T h e  m a t e r i a l  t o  b e  p r e s e n t e d  w a s  
q u i t e  s p e c . i f i c  i n  n a t u r e .  A n a l y s i s  o f  t h e  g r a p h  c o n t e n t  w o u l d  r e q u i r e  
a c c u r a t e  r a t h e r  t h a n  e s t i m a t e d  a n s w e r s .  E a s t  d e s c r i b e s  t h e  u s e  o f  
t h e  l i n e  g r a p h  b y  s t a t i n g :  
T h e  l i n e  g r a p h  c a n  s h o w  w i t h  a  f a . i r  d e g r e e  o f  a c c u r a c y  
t h e  d i r e c t i o n s  a n d  t r e n d s  o f  c h a n g i n g  c o n d i t i o n s .  I t  i s  a  q u i t e  
d i f f i c u l t  g r a p h  f o r  m a n y  p e o p l e  t o  r e a d ,  h o w e v e r .  a n d  i t s  u s e  
s h o u l d  b e  m a d e  c l e a r  a s  i t  i s  b e i n g  d r a w n .  I t  c a n  b e  v e r y  
u s e f u l  w h e r e  t h e r e  a r e  m a n y  c a s e s  o r  m a n y  v a l u e s  t o  b e  s h o w n ,  
w h e r e  t h e  t i m e  s e q u e n c e  i s  c o n t i n u o u s ,  a n d  w h e r e  a c c u r a c y  i s  
i m p o r t a n t .  1 5  
I n a s m u c h  a s  t h e  s t u d e n t s  w e r e  b e . i n g  e x p o s e d  t o  g r a p h s  f o r  
t h e  f i r s t  t i m e .  o n l y  a  s . i m p l e  f o r m  o f  t h e  l i n e  g r a p h  w a s  u s e d .  
T h e  b a r  g r a p h .  R e a d i n g  a n d  b a r  g r a p h s  w e r e  c o m b i n e d  i n  
t h e  s e c o n d  c o n t e n t  a r e a .  T h e  t y p e  o f  . i n f o r m a t i o n  e x p r e s s e d  i n  t h i s  
1 5 M a r j o r i e  E a s t ,  D i s p l a y  f o r  L e a r n i n g  ( N e w  Y o r k :  T h e  D r y d e n  
P r e s s ,  1 9 5 2 ) .  p p .  9 4 - 9 5 .  -
17 
area dealt more with general trends gleaned from reading texts 
than the more specific area of arithmetic. Answers were generally 
only approximations rather than highly specific responses. East 
briefly summarized bar graphs by saying, "In this kind of graph you 
are not trying to present ideas w.ith absolute accuracy. You are 
trying to show general relationships." 16 Only s.ingle bar graphs were 
used. 
The circle graph. The writer chose circle graphs as best 
fitted for the material to be presented in geography. The material was 
largely suited to be component parts of a larger whole. Estimations 
predominated in this content area and c.ircle graphs are well suited 
for this type of interpretation. "When the numbers represented are 
parts of a whole, the relative sizes of the parts are well represented 
by making them parts of a single geometric figure. A good figure for 
this purpose is the circle," write Taylor and Mills. 17 Further verifi-
cation of this viewpoint is given by Stokes, "It is an excellent practice 
to have the children explain relations. Most children . . . attach 
importance to such things as equal spaces between bars in bar-graphs 
16Ibid., p. 92. 
17E. H. Taylor and C. N. Mills, Arithmetic for Teacher-
Training Classes (New York: Henry Holt and Company, 1949), p. 361. 
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a n d  f a i r l y  a c c u r a t e  e s t i m a t e s  o f  t h e  s e c t o r s  o f  a  c i r c l e  g r a p h . "  1 8  
T a b l e s .  S c i e n c e  w a s  c o n s i d e r e d  t h e  m o s t  a p p r o p r i a t e  c o n t e n t  
a r e a  f o r  t h e  c o n v e r s i o n  o f  t a b l e s  i n t o  g r a p h s .  T h e  e a s y  u n d e r s t a n d i n g  
o f  d a i l y  t e m p e r a t u r e ,  w h i c h  c o r r e l a t e d  w . i t h  t h e  s c i e n c e  u n i t  o n  
w e a t h e r ,  a n d  t h e  s t u d e n t s '  p r e v i o u s  w o r k  w . i t h  l i n e  g r a p h s ,  t o  w h i c h  
t h e  t a b l e s  w e r e  c o n v e r t e d ,  c o m p l e m e n t e d  t h e  s c i e n c e  t o p i c .  S i n c e  
t a b l e s  a r e  q u i t e  s p e c i f i c  i n  n a t u r e ,  t h e  c o n v e r s i o n  t o  l i n e  g r a p h s  w a s  
s e l e c t e d .  
T h e  u s e  t o  w h i c h  e a c h  t y p e  o f  g r a p h  w a s  p u t  . i s  b a s i c a l l y  i n  
c o n c u r r e n c e  w i t h  t h e  i m p l i c a t i o n s  o f  t h e  t e n  r e p o r t e d  s t u d i e s ,  a l l  o f  
w h i c h  w e r e  i n  b a s i c  a g r e e m e n t  t h a t  g r a p h  c o n t e n t  m u s t  i n  t h e  e n d  
d e t e r m i n e  t h e  g r a p h i c  f o r m  t o  b e  u s e d .  
I V .  S K I L L  A N D  M E N T A L  D E V E L O P M E N T  
G r a p h s  m a y  b e  t h o u g h t  o f  a s  b e i n g  e x p l a n a t o r y  d r a w i n g s  u s e d  
t o  a i d  i n  s h o w i n g  q u a n t i t i e s ,  s t r u c t u r e s ,  o r  r e l a t i o n s h i p s .  G r a p h s  
a r e ,  h o w e v e r ,  a b s t r a c t i o n s  a n d  v a r y  w i d e l y  i n  t h e i r  r a n g e  o f  d i f f i -
c u l t y .  T h e  d e v e l o p m e n t  o f  t h e s e  s k i l l s  m u s t  n o t  b e  l e f t  t o  c h a n c e  
a l o n e .  W r i t e s  B r u e c k n e r  a n d  G r o s s n i c k l e ,  " J u s t  a s  w e  a r e  a b l e  t o  
1 8 c .  N e w t o n  S t o k e s ,  T e a c h i n g  t h e  M e a n i n g s  o f  A r i t h m e t i c  
( N e w  Y o r k :  A p p l e t o n - C e n t u r y - C r o f t ,  I n c . ,  1 9 5 1 ) ,  p p .  4 2 9 - 4 3 0 .  
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develop mastery of computational skills by systematic practice, so 
we should try to develop skill through systematically planned practice 
.in the analysts and interpretation of graphic, tabular, and other forms 
of visual presentations of quantitative data. 11 19 
An important result of systematic study of the skills involved 
in graphic interpretation is the rapidity of obtaining valuable infor-
mation that might otherwise be obscure. Write Arkin and Colton, 
"As much .information may be obtained in five minutes as would 
require whole days to .imprint on the memory in a lasting manner by 
a table of figures. 11 20 Fuller emphasizes the necessity of teaching 
the skills in graphic interpretation as against simple isolated exposure 
by saying, "Reference to or exhibition of a graph is not teaching with 
or from it because mere looking will probably not give much informa-
t.ion. Unless one definitely understands a device, he cannot use it 
effectively. 1121 
Development of the ability of pupils to do critical and quanti-
tative thinking is a fundamental part of graphic interpretation. In 
19Leo J. Brueckner and Foster E. Grossnickle, How to Make 
Arithmetic Meaningful (Philadelphia: The John C. Winston Company, 
1947), p. 443. 
20 Arkin, op. cit. , p. 1. 
21Kenneth A. Fuller, "Using Graphs," Social Education, XVII 
(January, 1953), p. 268. 
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r e g a r d  t o  t h i s  p u r p o s e  F u l l e r  s t a t e s ,  "  . . .  t h . i s  t y p e  o f  t o o l .  . .  c a n  
b e  a n  a i d  t o  t h e  p u p i l ' s  g r o w t h  i n  u n d e r s t a n d i n g  a n d  t h e  s k i l l s  . i n v o l v e d  
i n  q u a n t i t a t i v e  t h i n k i n g .  
1 1
2 2  T h e  s a m e  a u t h o r  f u r t h e r  f i n d s  t h a t  
r u d i m e n t a r y  k n o w l e d g e  o f  g r a p h s  i s  e s s e n t i a l  s o  t h a t  p u p i l s  w i l l  n o t  
e a s i l y  m i s i n t e r p r e t  f i g u r e s .  T h e  s k i l l s  u s e d  i n  s e l e c t i n g  i n f o r m a t i o n  
a n d  i n  t h e  d r a w i n g  o f  c o n c l u s i o n s ,  w h i c h  h e  s t a t e s  a r e  . i m p o r t a n t  
f u n c t i o n s  i n  t h e  d e v e l o p m e n t  o f  c r i t i c a l  t h i n k i n g ,  a r e  i n v o l v e d  i n  t h e  
i n t e r p r e t a t i o n  o f  g r a p h s .  2  3  
O n e  o f  t h e  c l e a r e s t  . i l l u s t r a t i o n s  o f  t h e  u s e  o f  g r a p h i c  m a t e r i a l s  
a s  a  f a c t o r  i n  t h e  d e v e l o p m e n t  o f  q u a n t i t a t i v e  t h i n k i n g  i s  g i v e n  b y  
B r u e c k n e r  a n d  G r o s s n i c k l e :  
T h e  i n t e r p r e t a t i o n  o f  g r a p h i c  a n d  t a b u l a r  m a t e r i a l s  p r o -
v i d e s  e x c e l l e n t  t r a i n i n g  . i n  q u a n t i t a t i v e  t h i n k i n g .  F o r  e x a m p l e ,  
t h e  t e a c h e r  c a n  u s e  a s  t h e  b a s . i s  f o r  t h e  a r i t h m e t i c  l e s s o n  a n  
. i n t e r e s t i n g  g r a p h i c  p r e s e n t a t i o n  o f  s o c i a l  . i n f o r m a t i o n .  e U h e r  
o n  a  l a r g e  w a l l  c h a r t  o r  i n  a  t e x t b o o k .  B y  w e l l - c h o s e n  q u e s -
t i o n s  t h e  t e a c h e r  c a n  l e a d  t h e  c h i l d r e n  t o  n a m e  t h e  t o p i c  a b o u t  
w h i c h  t h e  g r a p h  g i v e s  i n f o r m a t i o n ,  t o  t e l l  w h a t  f a c t s  a r e  p r e -
s e n t e d ,  t o  r e a d  n u m b e r s  g i v e n  i n  t h e  g r a p h ,  t o  e x p l a i n  h o w  t h e  
g r a p h  w a s  c o n s t r u c t e d ,  t o  l o c a t e  d e t a i l s  o n  t h e  g r a p h ,  t o  n o t e  
r e l a t i o n s h i p s ,  t o  c o m p a r e  v a l u e s ,  t o  c o n s i d e r  t r e n d s  r e v e a l e d  
b y  t h e  d a t a ,  t o  d r a w  c o n c l u s i o n s  b a s e d  o n  t h e  g r a p h  a n d  t o  
s u g g e s t  w a y s  o f  e x t e n d i n g  o r  i m p r o v i n g  t h e  g r a p h .  T h e s e  a n d  
o t h e r  s i m i l a r  e x e r c . i s e s  a p p l i e d  i n  t h e  s t u d y  o f  a  v a r i e t y  o f  
g r a p h i c  a n d  t a b u l a r  m a t e r i a l s  p r o v i d e  e x c e l l e n t  p r a c t i c e  . i n  
q u a n t i t a t i v e  t h . i n k i n g .  2 4  
2 2 F u l l e r ,  l o c .  c i t .  
2 3  1  • t  
F u l l e r ,  o c .  c 1  •  
2 4 B r u e c k n e r ,  o p .  c i t . ,  p p .  4 4 1 - 4 4 2 .  
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The sum total of the benefits of the study of graphs may be 
found in Fuller's statement, 11Efficient reading and understanding of 
graphic materials forms another basic aid in the development of an 
intelligent and responsible citizen. 1125 
25Fuller, op. cit., p. 270. 
C H A P T E R  I l l  
R E S E A R C H  D E S I G N  
I .  A D M I N I S T R A T I V E  C O N T A C T  A N D  A P P R O V A L  
T h e  e x e c u t i o n  o f  t h e  r e s e a r c h  p r o j e c t  w o u l d  n o t  h a v e  b e e n  
p o s s i b l e  w i t h o u t  t h e  k n o w l e d g e ,  a p p r o v a l ,  a n d  a s s i s t a n c e  o f  t h e  e n t i r e  
a d m i n i s t r a t i v e  p e r s o n n e l  o f  t h e  s c h o o l  s y s t e m .  
T h e  i n i t i a l  a d m i n i s t r a t i v e  o f f i c . i a l  c o n t a c t e d  w a s  t h e  w r i t e r ' s  
b u i l d i n g  p r i n c i p a l  w h o ,  a f t e r  a  d e t a i l e d  e x p l a n a t i o n  o f  t h e  p r o p o s e d  
e x p e r i m e n t ,  a p p r o v e d  o f  t h e  p l a n s  a n d  t h e r e u p o n  a c t e d  a s  a n  e m i s s a r y  
i n  t h e  e s t a b l i s h m e n t  o f  f a v o r a b l e  c o n t a c t s  w . i t h  t h e  C u r r i c u l u m  D i r e c -
t o r  a n d  u l t i m a t e l y  w . i t h  t h e  S u p e r i n t e n d e n t  o f  S c h o o l s  o f  P o r t  A n g e l e s .  
A f t e r  a  c o m p r e h e n s i v e  e x p l a n a t . i o n  o f  t h e  s t u d y ,  t h e  s c h o o l  d i s t r i c t  
c o n s e n t e d  t o  t h e  p r o j e c t  a n d  a g r e e d  t o  a s s u m e  t h e  f i n a n c i a l  o b l i g a t i o n  
o f  p r o v i d i n g  t h e  n e c e s s a r y  s t a n d a r d i z e d  t e s t s .  T h e  w r i t e r ' s  p r i n c . i p a l  
p r o v i d e d  r e l e a s e d  t i m e  i n  o r d e r  t h a t  t h e  e x p e r i m e n t e r  w o u l d  b e  f r e e  
t o  a d m i n i s t e r  b o t h  s e t s  o f  t e s t s  o n  a  s y s t e m - w i d e  b a s i s .  A p p r o v a l  o f  
t h e  p l a n s  a n d  c o n s e n t  t o  c a r r y  o n  t h e  t e s t i n g  a n d  e x p e r i m e n t a l  p r o g r a m  
i n  t h e  s e v e r a l  b u i l d i n g s  w a s  g r a n t e d  b y  t h e  v a r i o u s  p r i n c . i p a l s ,  t h u s  
c o m p l e t i n g  a p p r o v a l  o n  b e h a l f  o f  t h e  a d m i n i s t r a t i o n .  
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II. SELECTION OF THE STANDARDIZED TEST USED 
The basic criterion which the standardized test to be employed 
had to meet was the test's capac.ity to measure the specific skills and 
abilities through which the .interpretation of graphic materials are 
made possible. "Graphs, tables, and charts are tools for giving 
knowledge and, as such, require the use of specific skills and abilities, 11 
writes Spitzer and associates.1 
A survey of available standardized tests revealed that the test 
which most adequately conformed to the des.ired criterion was the 
Iowa Every-Pupil Tests of Basic Skills: Work-Study Skills, Grades 
~-~,hereafter referred to as the Iowa Work-Study Skills Test. State 
Spitzer and co-authors, 11 ••• these tests are directly concerned only 
with certain basic skills and ab.ilities, and are not intended to measure 
total achievement in any g.iven subject or grade. 11 2 
Since the lessons in the study are integrated with the existing 
course of study to form a modified course of study and are not based 
upon .isolated learning for its own sake, it is significant that Spitzer 
1Herbert F. Spitzer, et al., Exam.iner's Manual for Test B--
Advanced, Work-Study Skills;-Grades 5-9, Iowa Every-PupilTests of 
Basic Skills (New York: Houghton-Mifflin Company, 1945). p. 23. -
2Herbert F. Spitzer, et al. , Manual of General Information, 
Iowa Every-Pupil Tests of BaSicSkills (New York: Houghton-Mifflin 
Company, 1945). p. 53. -
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a n d  a s s o c . i a t e s  f u r t h e r  n o t e ,  " T h e  p u p i l ' s  a b i l i t y  t o  u s e  t h e  s k i l l s  
a c q u i r e d  . i s  t e s t e d  . i n  s i t u a t i o n s  a p p r o x i m a t i n g ,  a s  c l o s e l y  a s  p o s s i b l e  
i n  a  p a p e r  a n d  p e n c i l  t e s t .  t h e  a c t u a l  s i t u a t i o n s  . i n  w h i c h  h e  m a y  h a v e  
o c c a s i o n  t o  u s e  t h e s e  s k i l l s .  " 3  
A  f u r t h e r  j u d g m e n t  o f  t h e  t e s t ' s  r e l e v a n c y  t o  t h e  s t u d y  p e r t a i n s  
t o  t h e  w r . i t i n g s  o f  G o o d ,  B a r r .  a n d  S c a t e s ,  
1 1
T h e  p r i m e  c o n s i d e r  a t . i o n  
. i n  t h e  c o n s t r u c t . i o n  a n d  a d m i n i s t r a t i o n  o f  t e s t s  i s  v a l i d i t y - - t h a t  . i s ,  
r e p r e s e n t a t i o n  o f  t h e  i n f l u e n c e  o f  f a c t o r s  t h a t  t h e  t e s t  . i s  s u p p o s e d  t o  
m e a s u r e .  
1 1
4  V a l i d i t y  o f  t h e  I o w a  W o r k - S t u d y  S k i l l s  T e s t  . i s  e x p l a i n e d  
b y  t h e  t e s t
1
s  a u t h o r s :  
I t  m a y  b e  n o t e d  t h a t  t h e  I o w a  E v e r y - P u p i l  T e s t s  o f  B a s i c  
S k i l l s  a r e  c h a r a c t e r i z e d  b y  u n u s u a l l y  l i b e r a l  t i m e  a l l o w a n c e s .  
T h e  t i m e  a l l o w e d  p e r  q u e s t i o n  . i s ,  o n  t h e  w h o l e ,  c o n s i d e r a b l y  
g r e a t e r  t h a n  t h a t  a l l o w e d  i n  a n y  s i m i l a r  w i d e l y  d i s t r i b u t e d  
s t a n d a r d i z e d  t e s t  m a t e r i a l .  T h e s e  l i b e r a l  t i m e  l i m i t s  t e n d  t o  
r a i s e  t h e  v a l i d i t y  o f  t h e  t e s t s .  5  
R e l i a b i l i t y  c o e f f i c i e n t s  f o r  t h e  s t a n d a r d i z e d  t e s t  a t  t h e  f i f t h  
g r a d e  l e v e l  a r e  n o t  l i s t e d  . i n  t h e  t e s t  m a n u a l .  C o e f f i c i e n t s  f o r  t h e  
a d v a n c e d  b a t t e r y  a t  t h e  s e v e n t h  g r a d e  l e v e l  a r e  •  6 5  f o r  F o r m  L  
a n d  •  7 5  f o r  F o r m  O .  O n  a  c o m p o s i t e  o f  g r a d e s  s i x ,  s e v e n .  a n d  
3 I b i d  • •  p .  9 .  
4
c a r t e r  V .  G o o d ,  e t  a l .  •  T h e  M e t h o d o l o g y  o f  E d u c a t i o n a l  
R e s e a r c h  ( N e w  Y o r k :  A p p l e t o n - C e n t u r y - C r o f t ,  1 9 4 1 ) .  p .  3 1 9 .  
5
H e r b e r t  F .  S p i t z e r ,  o p .  c i t  • •  p .  6 1 .  
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eight the full subtest on graphs is given as • 70. These coefficients 
indicate that the reliability of the measuring instrument is only 
moderate. 
Bryan, discussing the relative mer.its of the selected test .in 
a cr.it.ical analysis, summarizes: 
The Iowa Every-PupH Tests of Basic Skills are designed 
to measure educational growth in certain specific skills 
.involved in learning. They are not concerned with the measure-
ment of subject matter achievement as such. In terms of their 
objectives, the tests appear to be quite valid. In the op.inion 
of the reviewer, the scores are, with some exceptions. suf-
ficiently reliable for judic.ious use .in diagnosis. . . . Prob-
ably the most outstanding feature insofar as content .is con-
cerned is the inclusion of the work-study test, the scope of 
the content of which .is unique with these batteries. 6 
The Iowa test selected best met the needs and purposes of 
the study, and for this reason .it was selected. 
ID. CONSTRUCTION OF GRAPHS 
The desirability of integrating the lesson plans into the exist-
.ing curriculum made .it mandatory for the writer to construct his own 
set of graphs. Fortunately, "The field of education," Modley notes, 
".is the only one in which self-made charts are definitely advised . . 11 7 
6Mirain M. Bryan, "The Iowa Every-Pupil Tests of Basic 
Skills," The Fourth Mental Measurement Yearbook, ed. Oscar K. 
Buros, (New Jersey: The Gryphon Press, 1953). p. 41. 
7Rudolf Modley, How To Use Pictorial Statistics (New York: 
Harper and Brothers, 1936), P. 151. 
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T h e  n e e d  f o r  a c c u r a c y  i n  p o r t r a y i n g  t h e  d e s i r e d  i n f o r m a t i o n  
i s  v e r y  i m p o r t a n t  i n  g r a p h i c  r e p r e s e n t a t i o n .  F a u l t y  c o n s t r u c t i o n  o f  
g r a p h s  w o u l d  l e a d  t o  t h e  m i s c o n s t r u i n g  o f  t h e  r e p r e s e n t e d  d a t a .  
T h r e e  m a j o r  a r e a s  i n  w h i c h  s e l f - m a d e  g r a p h  a c c u r a c y  i s  e s s e n t i a l  
a r e  t h e  g r i d ,  t h e  s c a l e ,  a n d  t h e  t i t l e .  
T h e  g r i d .  A c c u r a t e  p o r t r a y a l  o f  g r a p h i c  i n f o r m a t i o n  d e p e n d s  
t o  a  g r e a t  e x t e n t  u p o n  t h e  p r o x i m i t y  o f  t h e  h o r i z o n t a l  a n d  v e r t i c a l  
p l a c e m e n t  o f  t h e  g r i d  l i n e s .  A r k i n  a n d  C o l t o n  w r i t e ,  " I n  g e n e r a l ,  a  
g r a p h  w i t h  a  r a t i o  o f  w i d t h  t o  h e i g h t  o f  b e t w e e n  1 .  2 5  a n d  1 .  7 5  t o  1  
s e e m s  t o  g i v e  t h e  b e s t  r e s u l t s .  
1 1 8  
T h e s e  f i g u r e s  w e r e  t h e  g u i d e s  
u s e d  i n  t h e  s e l f - m a d e  g r a p h s .  
T h e  s c a l e .  T h e  f r e q u e n c y  o f  s c a l e  v a l u e s  o n  a  g r a p h  i s  
d e t e r m i n e d  l a r g e l y  b y  t h e  e a s e  o f  i n t e r p r e t a t i o n  w h i c h  t h e y  a f f o r d .  
A r k i n  a n d  C o l t o n  r e c o r d  t h a t  e x c e s s i v e  s c a l e  v a l u e s  h i n d e r  r a t h e r  t h a n  
h e l p  t h e  r e a d i n g  o f  p l o t t e d  p o i n t s  o n  a  g r a p h  s i n c e  o n l y  a p p r o x i m a t e  
a n d  n o t  e x a c t  v a l u e s  a r e  d e t e r m i n e d  f r o m  a  g r a p h .  9  O n l y  s u f f i c i e n t  
s c a l e  v a l u e s  w e r e  u s e d  o n  t h e  g r a p h s  t o  c o n v e y  t h e  d e s i r e d  i n f o r m a t i o n  
a n d  t e a c h  t h e  d e s i r e d  s k i l l s .  
8
H e r b e r t  A r k i n  a n d  R a y m o n d  R .  C o l t o n ,  G r a p h s :  H o w  T o  M a k e  
a n d  U s e  T h e m  ( N e w  Y o r k :  H a r p e r  a n d  B r o t h e r s ,  1 9 3 6 ) ,  p . 1 4 .  - - -
9  A r k i n ,  o p .  c i t .  ,  p .  1 2 .  
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The title. Titles should be stated in simple terms in as few 
words as possible. Titles were made to be self-explanatory to con-
form to the rule laid down by Arkin and Colton who state, "The sub-
ject of the graph should be completely defined and explained by the 
title. 11 10 
The dimensions. All wall graphs were made on 24 x 36 inch 
sheets of oak tag board. The grid lines and graph lines were of black 
Flo-Master ink. For those graphs on which the instructional value 
would not be exemplified by the use of ink on other than the grid lines, 
construction paper was used. All graphs were of sufficient size as 
to be easily readable in the back row of each classroom.. Dittoed 
graphs were so constructed that their dimensions were in direct ratio 
to the wall graphs. Dittoed graphs were made on 8 1I2 x 11 inch 
duplicator paper. 
IV. SELECTION OF TEACHERS 
Teacher selection was based upon voluntary enlistment into 
the confines of the study. As many teachers as possible were desired 
for the experiment, the largest possible number usable being eight 
of the nine fifth grade teachers in the school system. 
lOL •t OC. Cl • 
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E a c h  t e a c h e r  w a s  i n d i v i d u a l l y  c o n t a c t e d  a n d  i n s t r u c t e d  a s  t o  
t h e  g e n e r a l  s c o p e  a n d  o p e r a t i o n a l  p r o c e d u r e s  o f  t h e  s t u d y .  E a c h  
t e a c h e r  w a s  g i v e n  f r e e  c h o i c e  o f  e i t h e r  p a r t i c i p a t i o n  o r  n o n - p a r t i c i p a t i o n  
i n  t h e  p r o j e c t .  T h e  f i r s t  e i g h t  t e a c h e r s  c o n t a c t e d  w i l l i n g l y  c o n s e n t e d  
t o  p a r t i c i p a t e .  m a k i n g  t h e  s e l e c t i o n  o f  t h e  t e a c h e r s  c o m p l e t e .  
V .  F f f i S T  T E S T  
P r e p a r a t o r y  t o  t h e  a d m i n i s t r a t i o n  o f  t h e  f . i r s t  s e r i e s  o f  t e s t s  
w a s  t h e  f o r m u l a t i o n  o f  a  t e s t i n g  s c h e d u l e .  A  s c h e d u l e  w a s  d r a w n  u p  
b y  t h e  w r i t e r  a n d  s u b m i t t e d  o r a l l y  t o  b o t h  t e a c h e r s  a n d  p r i n c i p a l s .  
T h e  a c c e p t a n c e  o f  t h e  t e s t  s c h e d u l e  s i g n a l e d  t h e  b e g i n n i n g  o f  t h e  
t e s t  p r o g r a m .  
T h e  a d m i n i s t r a t i o n  o f  F o r m  L  o f  t h e  I o w a  W o r k - S t u d y  S k i l l s  
T e s t  w a s  m a d e  d u r i n g  t h e  f i r s t  f o u r  d a y s  o f  t h e  w e e k  b e g . i n n i n g  
J a n u a r y  2 5 ,  1 9 5 5 ,  t o  t h e  t w o  h u n d r e d  f i f t y - n i n e  s t u d e n t s  p r e s e n t  i n  
t h e  e i g h t  p a r t i c i p a t i n g  r o o m s .  A p p r o x i m a t e l y  n i n e t y  m i n u t e s  w a s  
c o n s u m e d  f o r  e a c h  r o o m  t e s t e d ,  m a k i n g  p o s s i b l e  t h e  t e s t i n g  o f  t w o  
r o o m s  d a i l y .  T e s t s  w e r e  c o m m e n c e d  a t  9 : 0 0  a .  m .  a n d  1 0 :  3 5  a .  m .  
d u r i n g  t h e  d a y s  o f  t e s t i n g .  N o  t e s t s  w e r e  g i v e n  d u r i n g  t h e  a f t e r n o o n s .  
A l l  t e s t s  w e r e  a d m i n i s t e r e d  i n  t h e i r  e n t i r e t y  i n  s t r i c t  c o m p l i -
a n c e  w i t h  t h e  p r o c e d u r e s  l a . i d  d o w n  i n  t h e  E x a m i n e r
1
s  M a n u a l .  E a c h  
t e s t  w a s  g i v e n  u s i n g  t h e  s i n g l e - p e r i o d  m e t h o d  r a t h e r  t h a n  t h e  o p t i o n a l  
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two-part method. Each day's tests were corrected, the raw scores 
translated into grade-equivalent scores, and each room's mean 
score determined. Upon completion of the first testing phase the 
rooms were divided into control and experimental groups. 
VI. SELECTION OF CONTROL AND EXPERIMENTAL GROUPS 
The division of the eight participating rooms into control and 
experimental groups was based upon the results of the first standard-
ized test administered in January. Individqal raw scores were con-
verted into grade-equivalent scores. These figures were totalled for 
each individual room and the total divided by the number of students 
in each room. Thus a mean score was derived for each room. 
The rooms were categorized into control and experimental 
groups so that the averages of their room mean scores were as nearly 
equal as possible. The average of the mean scores of the control 
group was 5. 52 while the experimental group average was 5. 47. The 
control group contained 135 students and the experimental group 
124 students on the pre-test. The data with regard to categorizing 
rooms into control and experimental is shown by Figure 1. 
All classes in the study were grouped heterogeneously at the 
end of their fourth school year on the basis of ability rating cards 
filled in by the fourth grade teachers. New students entering the fifth 
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F I G U R E  1  
C O N T R O L  
E X P E R I M E N T A L  
D I V I S I O N  O F  C L A S S E S  I N T O  C O N T R O L  A N D  E X P E R I M E N T A L  G R O U P S  
B A S E D  O N  P R E - T E S T  I N D I V I D U A L  R O O M  M E A N  S C O R E S  O F  
I O W A  E V E R Y - P U P I L  T E S T  O F  B A S I C  S K I L L S  
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g r a d e  w e r e  p l a c e d  b y  a  b u i l d i n g  p r i n c i p a l  s o  t h a t  h i s  r o o m s  w e r e  a s  
n e a r l y  e q u a l  . i n  s i z e  a s  p o s s i b l e .  S i z e s  o f  c l a s s e s  a m o n g  t h e  s c h o o l  
v a r i e d  f r o m  a  h i g h  o f  f o r t y  t o  a  l o w  o f  t w e n t y - e i g h t  o n  t h e  p r e - t e s t .  
V I I .  S T R U C T U R E  O F  T H E  E X P E R I M E N T A L  M E T H O D  
C o n c u r r e n t  w i t h  t h e  i s s u a n c e  o f  t h e  l e s s o n  p l a n s ,  o r a l  i n s t r u c -
t i o n s  w e r e  g i v e n  t o  t h e  e x p e r i m e n t a l  t e a c h e r s  o n  t h e  n e c e s s i t y  o f  
f o l l o w i n g  t h e  l e s s o n  d i r e c t . i o n s  c a r e f u l l y .  I t  w a s  e m p h a s i z e d  a g a i n  
t h a t  t h e  l e s s o n s  w e r e  t o  b e  t r e a t e d  a s  a  r e g u l a r  p a r t  o f  t h e i r  i n s t r u c -
t i o n a l  p r o g r a m .  
E a c h  m e m b e r  o f  t h e  e x p e r i m e n t a l  g r o u p  o f  t e a c h e r s  w a s  
p r o v i d e d  w i t h  a  c o m p l e t e  s e t  o f  s i x t e e n  l e s s o n  p l a n s  a n d  a c c o m p a n y -
i n g  g r a p h i c  m a t e r i a l s .  T h e  l e s s o n s  w e r e  d i v i d e d  i n t o  f o u r  m a j o r  
a r e a s - - a r . i t h m e t i c ,  r e a d i n g ,  g e o g r a p h y ,  a n d  s c i e n c e .  E a c h  m a j o r  
a r e a  w a s  d e v o t e d  t o  o n e  t y p e  o f  g r a p h .  A r i t h m e t i c  w a s  d e v o t e d  t o  
l i n e  g r a p h s ,  r e a d i n g  t o  b a r  g r a p h s ,  g e o g r a p h y  t o  c i r c l e  g r a p h s ,  a n d  
s c i e n c e  t o  t h e  c o n v e r s i o n  o f  t a b l e s  i n t o  l i n e  g r a p h s .  I n  e a c h  m a j o r  
a r e a  t h e r e  w e r e  f o u r  . i n d i v i d u a l  l e s s o n s  a n d  a  s e p a r a t e  i n t r o d u c t o r y  
l i s t  o f  m a j o r  o b j e c t i v e s  c o v e r i n g  t h e  f o u r  l e s s o n  p l a n s  i n  t h a t  u n i t .  
D a i l y  l e s s o n  p l a n s  c o n s i s t e d  o f  a  h e a d i n g  g i v i n g  l e s s o n  n u m b e r ,  
d a t e  t o  b e  t a u g h t ,  a n d  t h e  s u b j e c t  t o  w h i c h  t h e  l e s s o n  p e r t a i n e d .  
M a t e r i a l s  n e e d e d  t o  a i d  i n  t e a c h i n g  t h e  l e s s o n  w e r e  l i s t e d  f o r  e a c h  
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individual lesson plan. Following the mater.ials list was a step-by-
step procedure outlining the method to be used in teaching the lesson, 
thus insuring as great a condition of uniformity of teaching as possible. 
Large wall graphs were used in support of most of the lessons as 
teaching aids for illustrative and instructional purposes. Some of the 
lessons culminated in a dittoed graph to be interpreted by the chil-
dren. Students having difficulty interpreting dittoed graphs were 
given help in the meanings of questions since dittoed graphs were 
for instructional rather than testing purposes. Other lessons were 
summed up through oral questioning w.ith the students illustrating 
their responses. 
All lessons were planned for teaching periods of one-half hour 
duration, but the actual amounts of time given to each lesson varied 
slightly according to the conditions within each classroom. Lessons 
were taught at the time during which the subject to which they pertained 
was regularly taught. Lessons were taught sequentially each Tuesday 
and Thursday, with one exception for a holiday, over a two-month 
period. The selection of the dates for teaching the lessons coincided 
with the units being taught in the classrooms through a pre-arrangement 
w.ith the experimental teachers. The use of Tuesdays and Thursdays 
was selected for the purpose of uniformity of teaching intervals among 
all of the teachers. The days used were arbitrarily selected prior to 
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t h e  c o n s t r u c t i o n  o f  t h e  s p e c . i f i c  l e s s o n  p l a n s .  
T e a c h e r s  c o l l e c t e d  t h e  d i t t o e d  g r a p h s  a f t e r  e a c h  l e s s o n  a n d  
t u r n e d  t h e m  o v e r  t o  t h e  e x p e r . i m e n t e r  f o r  c o r r e c t i o n  a n d  a n a l y s t s .  
T h e  g r a p h s  w e r e  t h e n  r e t u r n e d  t o  t h e  s t u d e n t s .  A  c o m p l e t e  s e t  o f  
l e s s o n  p l a n s  m a y  b e  f o u n d  i n  A p p e n d i x  A .  
V I I I .  R E - T E S T I N G  
I m m e d i a t e l y  f o l l o w i n g  t h e  c o m p l e t i o n  o f  t h e  t e a c h i n g  o f  t h e  
l e s s o n  p l a n s  F o r m  0  o f  t h e  s t a n d a r d i z e d  t e s t  w a s  a d m i n i s t e r e d  t o  
-
b o t h  c o n t r o l  a n d  e x p e r . i m e n t a l  c l a s s e s .  R e - t e s t i n g  w a s  c o n d u c t e d  
b y  t h e  w r i t e r  i n  s t r . i c t  c o m p l i a n c e  w i t h  t h e  d i r e c t . i o n s  f o r  t e s t  
a d m i n i s t r a t i o n .  T h e  s a m e  s e q u e n c e  o f  t e s t i n g  w a s  f o l l o w e d  a s  
p r e v . i o u s l y  u s e d  i n  t h e  . i n i t i a l  t e s t i n g  p h a s e  d u r i n g  J a n u a r y .  T h e  
s e c o n d  p h a s e  w a s  c o m p l e t e d  A p r i l  2 ,  1 9 5 5 .  T e s t s  w e r e  c o r r e c t e d ,  
r a w  s c o r e s  d e t e r m i n e d  a n d  c h a n g e d  i n t o  g r a d e - e q u i v a l e n t  s c o r e s .  
T h e  s c o r e s  f o r  b o t h  t e s t s  w e r e  s u b m i t t e d  t o  s t a t i s t i c a l  a n a l y s . i s ,  
t h e  r e s u l t s  b e i n g  r e p o r t e d  . i n  C h a p t e r  I V .  O n l y  r e s u l t s  f o r  s t u d e n t s  
w h o  w e r e  p r e s e n t  f o r  b o t h  f o r m s  o f  t h e  t e s t  w e r e  . i n c l u d e d  i n  t h e  
c o m p u t a t i o n s .  
IX. LIMITATIONS OF THE STUDY 
The findings of this experiment are influences by a number 
of limitations: 
1. The number of standardized tests measuring specific 
skills and abilities in the interpretation of graphs, charts, and 
tables is extremely lim.ited, affording small choice of selection. 
2. The writer had only limtted previous experience in the 
adm.inistration of standardized tests. 
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3. Equation of the part.icipating classrooms into experimental 
and control groups h.inged upon the results of a s.ingle, rather than on 
multiple tests. 
4. Absentee.ism among several of the students during the 
teaching of the lessons would influence their results in the corres-
ponding skills on the standardized test. 
5. Fluctuations in the measuring instrument due to its only 
moderate reliability may influence the results. 
C H A P T E R  I V  
R E S U L T S  
T h e  p r i n c i p a l  c o n s i d e r a t i o n  o f  t h e  s t u d y  w a s  t o  d e t e r m i n e  
t h e  d e g r e e  t o  w h i c h  p u p i l  a c h i e v e m e n t  i n  w o r k - s t u d y  s k i l l s  w a s  
c h a n g e d  b y  e m p h a s i s  o n  g r a p h i c  m a t e r i a l s  a s  a  m e a n s  o f  m o d i f y i n g  
a  f i f t h  g r a d e  c o u r s e  o f  s t u d y .  F o u r  c l a s s e s  s e r v e d  a s  e x p e r i m e n t a l  
g r o u p s  a n d  w e r e  c o m p a r e d  w i t h  f o u r  c o n t r o l  c l a s s e s  w h i c h  f o l l o w e d  
t h e  u s u a l  c o u r s e  p r o c e d u r e s .  S e v e r a l  c o m p a r i s o n s  w e r e  n e c e s s i -
t a t e d  t o  d e t e r m i n e  t h e  s i g n i f i c a n c e  o f  c h a n g e s  t h a t  o c c u r r e d .  S m a l l  
s a m p l e s  w e r e  e m p l o y e d  a n d  c o m p a r i s o n  b e t w e e n  t w o  g r o u p s  a t  a  
t i m e  w a s  t h e  e x p e r i m e n t a l  d e s i g n  e m p l o y e d .  C o n s e q u e n t l y ,  t h e  
t - t e s t  o f  s i g n i f i c a n c e  w a s  u s e d  i n  a l l  i n s t a n c e s .  
I t  w a s  f i r s t  n e c e s s a r y  t o  d e t e r m i n e  w h e t h e r  o r  n o t  t h e  g r o u p  
s e l e c t e d  a s  t h e  c o n t r o l  g r o u p  a n d  t h e  g r o u p  s e l e c t e d  a s  t h e  e x p e r i -
m e n t a l  g r o u p  w e r e  f u n c t i o n a l l y  e q u i v a l e n t  a t  t h e  b e g i n n i n g  o f  t h e  
e x p e r i m e n t .  T h e  m e a n  g r a d e - e q u i v a l e n t  s c o r e  o n  t h e  I o w a  W o r k -
S t u d y  S k i l l s  T e s t  w a s  f o u n d  f o r  t h e  t o t a l  o f  t h e  e x p e r i m e n t a l  g r o u p  
a n d  t h e  t o t a l  o f  t h e  c o n t r o l  g r o u p  f r o m  J a n u a r y  a d m i n i s t r a t i o n s .  
T a b l e  I ,  l i n e  o n e ,  p r e s e n t s  t h e  t w o  m e a n s  a n d  a t  d i f f e r e n c e  w h i c h  i s  
s o  s m a l l  a s  t o  b e  d e f i n i t e l y  a t t r . i b u t a b l e  t o  c h a n c e .  C o n s e q u e n t l y ,  i t  
TABLE I 
COMPARISON OF MEAN SCORES FOR FIFTH GRADE PUPILS ON THE IOWA EVERY-PUPIL TEST 
OF BASIC SKILLS FOR CLASSES USING USUAL COURSE OF STUDY AND CLASSES EMPHASIZING 
GRAPHIC MATERIALS 
Means for Combined Classes 




Mean= 5. 51 Mean= 5. 58 
Experimental Control 
Post-test 
Mean= 6. 29 Mean= 5. 73 
Pre- with Control 
Post-test 
Control 










Mean= 5. 51 Mean= 6. 29 
Standard Error Degrees 
of t of 
Mean Difference Freedom 
• 20 • 35 228 
• 18 3. 11 228 
• 17 • 88 118 
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s e e m s  r e a s o n a b l e  t o  a s s u m e  t h a t  t h e  g r o u p s  w e r e  r e l a t i v e l y  e q u a l  i n  
s t u d y  s k i l l s  a t  t h e  b e g . i n n i n g  o f  t h e  e x p e r i m e n t .  W h a t e v e r  m i n o r  
d i f f e r e n c e  t h a t  m i g h t  h a v e  e x i s t e d  a t  t h e  b e g i n n i n g  o f  t h e  e x p e r i m e n t ,  
i f  a n y ,  f a v o r e d  t h e  c o n t r o l  g r o u p .  
T h e  e x p e r . i m e n t a l  g r o u p  w a s  i n t r o d u c e d  t o  a  m o d i f i e d  c o u r s e  
o f  s t u d y  w i t h  e m p h a s i s  o n  . i n s t r u c t i o n  i n  t h e  i n t e r p r e t a t i o n  o f  g r a p h i c  
m a t e r i a l s  a s  d e s c r i b e d  i n  C h a p t e r  I D .  T h i s  e m p h a s i s  w a s  c o n t i n u e d  
f o r  e i g h t  w e e k s .  A t  t h e  c o n c l u s i o n  o f  t e a c h i n g  e x p e r i m e n t ,  t h e  c o n t r o l  
a n d  e x p e r i m e n t a l  g r o u p s  w e r e  g i v e n  a  s e c o n d  f o r m  o f  t h e  s t a n d a r d i z e d  
t e s t .  T h e  d i f f e r e n c e  i n  m e a n  s c o r e s  f r o m  t h e  A p r i l  a d m i n i s t r a t i o n s  
w a s  t e s t e d  t o  a s c e r t a i n  w h e t h e r  o r  n o t  t h e  e x p e r i m e n t a l  g r o u p  h a d  
g a i n e d  a m o u n t  o f  g r o w t h  s i g n i f i c a n t l y  g r e a t e r  t h a n  t h e  c o n t r o l  g r o u p .  
T a b l e  I ,  l i n e  t w o ,  s h o w s  t h e  m e a n s  o f  t h e  t w o  g r o u p s  a t  t h e  e n d  o f  
t h e  t e a c h i n g  e x p e r i m e n t .  T h e  d i f f e r e n c e  i s  s h o w n  t o  b e  s i g n i f i c a n t  
b e y o n d  t h e  o n e  p e r  c e n t  l e v e l  o f  c o n f i d e n c e  f a v o r i n g  t h e  g r o u p  i n  w h i c h  
t h e  u s e  o f  g r a p h i c  m a t e r i a l s  w a s  s t r e s s e d .  T h i s  s u g g e s t s  t h a t  i f  
s i m i l a r  t e a c h i n g  p r o c e d u r e s  w e r e  u s e d  f o r  s i m i l a r  g r o u p s  i n  r e p e t i -
t i o n s  o f  t h . i s  e x p e r i m e n t  a  d i f f e r e n c e  i n  m e a n s  g r e a t e r  t h a n  z e r o ,  
f a v o r i n g  t h e  e x p e r i m e n t a l  g r o u p ,  w o u l d  b e  e x p e c t e d  t o  o c c u r  n i n e t y -
n i n e  t i m e s  o u t  o f  o n e  h u n d r e d .  
T o  a m p l i f y  t h e  f i n d i n g s  o f  t h e  t o t a l  g r o u p  c o m p a r i s o n s  t h e  
c o n t r o l  g r o u p ' s  m e a n s  o n  t h e  p r e - a n d  p o s t - t e s t s  w e r e  t e s t e d  t o  s e e  
I  
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if the group using usual procedures had gained a significant amount 
in the graph section of the work-study skills. Table I, line three, 
represents the pre- and post-test means for the control group classes 
and the t-test difference which is found to be not significant. The 
results indicate that usual course procedures did not produce a signifi-
cant amount of growth in the work-study skills. 
A similar test was performed on the means of the pre- and 
post-tests for the experimental group of classes to determine whether 
or not the amount of growth, as a result of the introduction of the 
experimental teaching method, was statistically signif.icant. Table I, 
line four, shows the mean growth in work-study skills in the experi-
mental group between administrations of the standardized test. The 
difference is shown to be significant beyond the one per cent level 
of confidence reaffirming that the teaching procedures in classes 
emphasizing graphic materials can be expected to produce an amount 
of growth in graphic interpretation beyond the growth expectations 
of the usual course of study. The evidence presented in Table I 
strongly indicates that the method used in the experimental group 
was instrumental in producing significantly favorable results in 
graphic interpretation not found in the usual course procedures. 
Further development of the analysis of pre- and post-test 
mean scores employed matched pair comparisons for each of the eight 
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i n d i v i d u a l  c l a s s e s .  T o  e a c h  c o n t r o l  a n d  e x p e r i m e n t a l  r o o m ' s  m e a n  
p r e - t e s t  s c o r e  w a s  a d d e d  a n  a s s u m e d  g r o w t h  o f  2 .  3  m o n t h s  ( .  2 3  
g r a d e - e q u i v a l e n t )  t o  c o v e r  t h e  p e r i o d  b e t w e e n  a d m i n i s t r a t i o n s  o f  t h e  
s t a n d a r d i z e d  t e s t s .  M e a n  d i f f e r e n c e s  w e r e  f o u n d  b e t w e e n  t h e  
c o r r e c t e d  p r e - t e s t  a n d  t h e  a c t u a l  p o s t - t e s t  m e a n s  o f  e a c h  i n d i v i d u a l  
c l a s s .  T h e s e  o b t a i n e d  m e a n  d i f f e r e n c e s  w e r e  u s e d  i n  t h e  t - t e s t  
o f  s . i g n i f i c a n c e .  
T a b l e  T I .  l i n e s  o n e  t o  f o u r ,  s h o w  t h e  m e a n s  o f  t h e  p r e - a n d  
p o s t - t e s t s  f o r  e a c h  o f  t h e  c l a s s e s  c o m p r i s i n g  t h e  c o n t r o l  g r o u p .  T h e  
m i n u s  m e a n  d i f f e r e n c e  s c o r e s  f o r  c o n t r o l  c l a s s e s  t h r e e  a n d  f o u r  
. i n d i c a t e  t h a t  t h o s e  r o o m s  g a i n e d  l e s s  t h a n  t h e  a s s u m e d  g r o w t h  o f  
2 .  3  m o n t h s .  T h e  m e a n  d i f f e r e n c e s  a n d  r e s u l t i n g  t
1
s  f o r  e a c h  r o o m  
. i n  t h e  c o n t r o l  g r o u p  s h o w  t h a t  n o n e  o f  t h e s e  c l a s s e s  g a i n e d  a  s i g n i f i -
c a n t  a m o u n t .  T h i s  r e a f f i r m s  t h e  p o i n t  t h a t  t h e  u s u a l  c o u r s e  p r o -
c e d u r e s  d o  n o t  p r o d u c e  a  s . i g n i f i c a n t  i n c r e a s e  i n  g r o w t h  o f  p u p . i l  
a c h i e v e m e n t  i n  t h e  g r a p h  a r e a  o f  t h e  w o r k - s t u d y  s k i l l s .  
T a b l e  n .  l i n e s  f i v e  t o  e i g h t ,  s h o w  t h e  m e a n s  o f  t h e  p r e - a n d  
p o s t - t e s t s  f o r  t h e  c l a s s e s  i n  t h e  e x p e r i m e n t a l  g r o u p .  T h e  m e a n s  o n  
t h e  p r e - t e s t s  w e r e  c o r r e c t e d  i n  t h e  s a m e  m a n n e r  a s  t h e  p r e - t e s t  
m e a n s  o f  t h e  c o n t r o l  g r o u p  c l a s s e s .  T h e  m e a n  d i f f e r e n c e s  a r e  s h o w n  
t o  b e  s i g n i f i c a n t  b e y o n d  t h e  o n e  p e r  c e n t  l e v e l  o f  c o n f i d e n c e  f o r  e a c h  
o f  t h e  f o u r  c l a s s e s .  I t  m a y  b e  r e a s o n a b l y  i n f e r r e d  t h a t  t h e  i n t r o d u c t i o n  
TABLE II 
ANALYSIS OF INDIVIDUAL ROOM MEAN SCORES FOR FIFTH GRADE PUPILS ON THE IOWA EVERY-
PUPIL TEST OF BASIC SKILLS FOR CLASSES USING USUAL COURSE OF STUDY AND CLASSES 
EMPHASIZING GRAPIDC MATERIALS 
Mean for Individual 
Tests School Classes 
Form L Form 0 
Pre- with Control 1 Control 1 
Post-test Mean= 6. 16* Mean. 6. 22 
Pre- with Control 2 Control 2 
Post-test Mean= 5. 39* Mean• 5. 52 
Pre- with Control 3 Control 3 
Post-test Mean: 5. 57* Mean: 5. 45 
Pre- w.ith Control 4 Control 4 
Post-test Mean= 6. 09* Mean• 5. 99 
Pre- with Experimental 1 Experimental 1 
Post-test Mean= 6. 34* Mean= 6. 80* 
Pre- with Experimental 2 Experimental 2 
Post-test Mean • 5. 79* Mean• 6. 46* 
Pre- with Experlmental 3 Experimental 3 
Post-test Mean= 5. 75* Mean= 6. 54 
· Pre- with Experimental 4 Experimental 4 
Post-test Mean= 5. 01* Kean• 5. 56 
Mean Standard Error 
Difference of t 
Mean Diff ere nee 
• 06 • 17 • 35 
• 13 • 14 • 93 
-.12 • 16 • 75 
-. 12 • 16 • 75 
• 46 • 11 4.18 
• 67 .16 4.19 
• 79 .10 7.90 












24 • 01 ) 
29 .01) 
26 .Ol> 
28 • 01) 
* Mean modified by adding assumed normal growth of 2. 3 months (. 23) to each pre-test score. 
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o f  t h e  e x p e r i m e n t a l  t e a c h i n g  m e t h o d  w a s  r e s p o n s i b l e  f o r  t h e  s i g n i f i -
c a n t l y  f a v o r a b l e  c h a n g e s  o f  p u p i l  a c h i e v e m e n t  i n  t h e  e x p e r i m e n t a l  
g r o u p s .  
T h e  p r o c e d u r e  c h a p t e r  r e p o r t e d  o n l y  m o d e r a t e  r e l i a b i l i t y  f o r  
t h e  g r a p h  s u b t e s t  o f  t h e  s t a n d a r d i z e d  t e s t  u s e d .  R e s u l t s  o f  t h e  f o u r  
c o n t r o l  c l a s s e s '  m e a n  c h a n g e  f r o m  p r e - t o  p o s t - t e s t  w h e n  t e s t e d  
u s i n g  t h e  t - t e s t  s h o w  t h a t  n o n e  o f  t h e  c l a s s e s  g a i n e d  s i g n i f i c a n t l y .  
H o w e v e r ,  t h e  m e a n  d i f f e r e n c e s  f o r  e a c h  o f  t h e  f o u r  e x p e r i m e n t a l  
c l a s s e s  s h o w  a n  a m o u n t  o f  g r o w t h  s i g n i f i c a n t l y  b e y o n d  t h e  o n e  p e r  
c e n t  l e v e l  o f  c o n f i d e n c e .  T h i s  s t r o n g l y  s u g g e s t s  t h a t  t h e  c h a n g e s  
w h i c h  o c c u r r e d  w e r e  n o t  a  r e s u l t  o f  c h a n c e  f l u c t u a t i o n s  i n  t h e  m e a s -
u r i n g  i n s t r u m e n t  b u t  r a t h e r  w a s  a  f u n c t i o n  o f  t h e  n e w  t e a c h i n g  m e t h o d .  
T h e  r e s u l t s  o f  T a b l e s  I  a n d  I I  s t r o n g l y  . i n d i c a t e  t h a t  t h e  
a c c e p t a n c e  o f  t h e  m o d i f i e d  c o u r s e  o f  s t u d y  w . i t h  e m p h a s i s  o n  g r a p h i c  
m a t e r i a l s  m a y  b e  e x p e c t e d  t o  p r o d u c e  s i g n i f i c a n t l y  m o r e  g r o w t h  i n  
g r a p h i c  i n t e r p r e t a t i o n  t h a n  t h e  e x i s t i n g  c o u r s e  o f  s t u d y .  T h e  e v i d e n c e  
p r e s e n t e d  i n d i c a t e s  t h a t  t h e  m o d i f i e d  p r o g r a m  i s  a  s u p e r i o r  m e t h o d  
f o r  o b t a i n i n g  p u p i l  a c h i e v e m e n t  i n  u n d e r s t a n d i n g  g r a p h i c  m a t e r i a l s  
a n d  d e s e r v e s  c o n s i d e r a t i o µ  f o r  a d o p t i o n  i n t o  t h e  P o r t  A n g e l e s  c o u r s e  
o f  s t u d y  a t  t h e  f i f t h  g r a d e  l e v e l .  
CHAPTERV 
SUMMARY,, CONCLUSIONS,, AND RECOMMENDATION 
I. SUMMARY 
The purpose of this study was to determine the degree of 
pupil achievement resulting from specific instruct.ion in the inter-
pretation of graphic materials. The experimental method employ-
ing four control classes and four experimental classes was the 
research technique used. 
The experiment was carried on at the fifth grade level in 
the Port Angeles, Washington, public schools. Eight heterogen-
eously grouped classes containing two hundred fifty-nine pupils were 
employed. A standardized test, the Iowa Every-Pupil Tests of 
Basic Skills: Work-Study Skills, was administered to the eight 
classes in January, 1955. Only the section of the standardized test 
pertaining to graphs, charts, and tables was used in the experiment 
although the entire test was administered each time. Test scores 
were converted into grade-equivalent scores and the mean for each 
room determined. The eight individual classes were arranged into 
two groups of four each so that both groups' average scores were 
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a s  n e a r l y  e q u i v a l e n t  a s  p o s s i b l e .  T h e  d i f f e r e n c e  i n  g r o u p  a v e r a g e s  
w a s  •  0 5  ( .  5  m o n t h )  i n  f a v o r  o f  t h e  g r o u p  s e l e c t e d  a s  t h e  c o n t r o l  
g r o u p .  
I m m e d i a t e l y  a f t e r  t h e  d i v i s i o n  o f  t h e  p a r t i c i p a t i n g  r o o m s  i n t o  
c o n t r o l  a n d  e x p e r i m e n t a l  g r o u p s  t h e  t e a c h e r s  o f  t h e  e x p e r i m e n t a l  
c l a s s e s  w e r e  p r o v i d e d  w i t h  c o m p l e t e  s e t s  o f  s i x t e e n  l e s s o n  p l a n s  
a n d  a c c o m p a n y i n g  g r a p h i c  m a t e r i a l s .  T h e  l e s s o n s  w e r e  d e s i g n e d  
t o  t e a c h  t h e  i n t e r p r e t a t i o n  o f  g r a p h i c  m a t e r i a l s  w h e n  s u c h  i n s t r u c -
t i o n  i s  c o r r e l a t e d  t o  t h e  c l a s s e s '  u s u a l  s u b j e c t  m a t t e r ,  p r o d u c i n g  a  
m o d i f i e d  c o u r s e  o f  s t u d y .  T h e  c o n t r o l  g r o u p  o f  c l a s s e s  w e r e  t o  
f o l l o w  t h e  u s u a l  c o u r s e  p r o c e d u r e s .  
T h e  s i x t e e n  l e s s o n  p l a n s  w e r e  d i v i d e d  i n t o  f o u r  c o n t e n t  a r e a s  
w i t h  e a c h  a r e a  e m p l o y i n g  a  d i f f e r e n t  t y p e  o f  g r a p h  o r  t a b l e .  A r i t h -
m e t i c  w a s  m a t c h e d  w . i t h  l i n e  g r a p h s ,  r e a d i n g  w . i t h  b a r  g r a p h s ,  
g e o g r a p h y  w i t h  c i r c l e  g r a p h s ,  a n d  s c i e n c e  c o n v e r t e d  t a b l e s  i n t o  
g r a p h s .  A  t o t a l  o f  f o u r  l e s s o n s  w e r e  d e v o t e d  t o  e a c h  o f  t h e  f o u r  
c o n t e n t  a r e a s .  I n d i v i d u a l  l e s s o n s  w e r e  t a u g h t  T u e s d a y s  a n d  T h u r s -
d a y s  f o r  a  p e r i o d  o f  e i g h t  w e e k s .  E a c h  l e s s o n  w a s  o f  a p p r o x i m a t e l y  
t h i r t y  m i n u t e s  d u r a t i o n .  
A t  t h e  c o n c l u s i o n  o f  t h e  e x p e r i m e n t a l  t e a c h i n g  a  s e c o n d  f o r m  
o f  t h e  s t a n d a r d i z e d  t e s t  w a s  a d m i n i s t e r e d  t o  a l l  c l a s s e s  i n  b o t h  t h e  
c o n t r o l  a n d  e x p e r . i m e n t a l  g r o u p s .  G r a d e - e q u i v a l e n t  s c o r e s  f o r  a l l  
pupils were determined. The results of the pre- and post-test 
scores for those pupils who were present for both tests--two 
hundred thirty pupils--were submitted to a comprehensive statis-
tical analysis. 
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Small samples were employed in the study and the comparison 
between two groups at a time was the experimental design. There-
fore, the t-test of significance was used in all cases. The f.irst 
series of tests were performed to determine (1) whether or not the 
control group and the experimental group were functionally equiva-
lent at the outset of the experiment; (2) whether or not a significantly 
statistical difference existed (a) between the control group and the 
experimental group post-tests, (b) between the control group's 
pre- and post-test, and {c) between the experimental group's 
pre- and post-tests. 
Results of the t-tests revealed that the difference between the 
control group and the experimental group at the beg.inning of the 
experiment was not s.ignificant and that the two groups were func-
tionally equivalent .in the graphs, charts, and tables subtest at the 
beginning of the experiment. On the post-test for the control group 
and the experimental group a significant difference beyond the one 
per cent level of conf.idence was found favoring the experimental 
group. The results for the control group's pre- and post-tests 
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r e v e a l e d  n o  s i g n i f i c a n t  g r o w t h  w h i l e  t h e  g r o w t h  f o r  t h e  e x p e r i m e n t a l  
g r o u p  b e t w e e n  a d m i n i s t r a t i o n s  o f  t h e  p r e - a n d  p o s t - t e s t s  w a s  f o u n d  
t o  b e  s . i g n i f i c a n t  b e y o n d  t h e  o n e  p e r  c e n t  l e v e l  o f  c o n f i d e n c e .  
P r e - a n d  p o s t - t e s t  r e s u l t s  f o r  e a c h  i n d i v i d u a l  r o o m  w e r e  
c o m p a r e d  u s i n g  t h e  t - t e s t  o f  s i g n i f i c a n c e .  I t  w a s  f o u n d  t h a t  n o  
s i g n i f i c a n t  c h a n g e  o c c u r r e d  i n  a n y  o f  t h e  c o n t r o l  g r o u p  c l a s s e s .  
H o w e v e r ,  f o r  e a c h  o f  t h e  e x p e r i m e n t a l  g r o u p  c l a s s e s  a  c h a n g e  s i g n i f i -
c a n t  b e y o n d  t h e  o n e  p e r  c e n t  l e v e l  o f  c o n f i d e n c e  w a s  f o u n d  b e t w e e n  
p r e - a n d  p o s t - t e s t  a d m i n i s t r a t i o n s  o f  t h e  s t a n d a r d i z e d  t e s t .  
I I .  C O N C L U S I O N S  
1 .  T h e  c o n t r o l  g r o u p  a n d  t h e  e x p e r i m e n t a l  g r o u p  w e r e  e v e n l y  
e q u a t e d  s o  t h a t  n o  s i g n i f i c a n t  d i f f e r e n c e  e x . i s t e d  b e t w e e n  t h e  t w o  
g r o u p s  i n  a c h i e v e m e n t  i n  t h e  g r a p h s ,  c h a r t s ,  a n d  t a b l e s ,  s e c t i o n  o f  
t h e  w o r k - s t u d y  s k i l l s  o n  t h e  p r e - t e s t .  
2 .  E x p r e s s  . i n s t r u c t i o n  . i n  t h e  . i n t e r p r e t a t i o n  o f  g r a p h i c  
m a t e r i a l s  i n t e g r a t e d  i n  t h e  c o u r s e  o f  s t u d y  s i g n i f i c a n t l y  a l t e r e d  p u p i l  
a c h i e v e m e n t  o n  t h e  p o s t - t e s t .  
3 .  A  s . i g n i f i c a n t  a m o u n t  o f  g r o w t h  i n  g r a p h i c  s k i l l s  a n d  
a b i l i t i e s  o c c u r r e d  i n  t h e  e x p e r i m e n t a l  g r o u p  a s  a  r e s u l t  o f  t h e  i n t r o -
d u c t i o n  o f  t h e  e x p e r i m e n t a l  t e a c h i n g  t h a t  d i d  n o t  o c c u r  i n  t h e  c o n t r o l  
g r o u p  f  o l l o w . i n g  t h e  u s u a l  c o u r s e  o f  s t u d y .  
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4. Individual rooms in the control group did not show 
significant amounts of growth between the pre- and post-test admin-
istrations. 
5. Individual rooms in the experimental group did show a 
significant amount of growth between the pre- and post-test admin-
istrations. 
6. The inclusion of similar graphic materials in the course 
of study may be expected to produce an amount of pupil achievement 
significantly beyond the usual course procedures. 
ID. RECOMMENDATION 
The research evidence presented as a result of this study 
shows that the modified course of study emphasizing instruction in 
graphic mater.ials produced s.ignificant amounts of pupil achievement 
that did not occur in the classes following the usual course pro-
cedures. The evidence indicates that the modified program is a 
superior method for obtaining pupil achievement in graphic inter-
pretation. It is, therefore, recommended that the administration 
of the Port Angeles, Washington, public schools cons.ider the adop-
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su-e1d uossa'l 
Major Aims of Instruction for Graph 
Lessons 1 Through 4 
Line Graphs 
1. To introduce the purpose and parts of a line graph. 
2. To teach comprehension from the title and sub-title 
of a line graph. 
3. To teach the skill of reading amounts from a line 
graph. 
4. To teach the skill of comparing two or more values 
read from a line graph. 
5. To teach the skill of grasping outstanding facts from 
a line graph. 
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L e s s o n  P l a n  # 1  
T u e s d a y ,  F e b r u a r y  1 ,  1 9 5 5  
A r i t h m e t i c  
5 3  
M a t e r i a l s :  C h a l k b o a r d ,  c h a l k ,  y a r d s t i c k ,  w a l l  g r a p h  # 1 ,  e n v e l o p e  # 1 ,  
a n d  a  t h u m b  t a c k .  
P r o c e d u r e :  
1 .  I n t r o d u c e  g r a p h s  t o  y o u r  c l a s s  b y  p o s i n g  t o  t h e m  q u e s t i o n s  
w h i c h  e l i c i t  f r o m  t h e m  w a y s  t o  f i n d  a n d  r e c o r d  t h e  c o m p a r a t i v e  
h e i g h t s  o f  s e v e r a l  o f  t h e  c h i l d r e n  i n  t h e  c l a s s .  
2 .  A f t e r  t h e i r  s u g g e s t i o n s  h a v e  b e e n  m a d e  a n d  d i s c u s s e d  a s k  
s e v e r a l  o f  t h e  s t u d e n t s  t o  h e l p  y o u  t r y  a  w a y  o f  w h i c h  t h e y  d i d  n o t  
t h i n k .  H a v e  s e v e r a l  o f  t h e  s t u d e n t s  l i n e  u p  a l o n g  t h e  c h a l k b o a r d  i n  
r a n d o m  o r d e r .  
3 .  P l a c e  a  d o t  o n  t h e  c h a l k b o a r d  a t  t h e  h e i g h t  o f  e a c h  p u p i l .  
P l a c e  t h e  c h i l d ' s  n a m e  a t  t h e  t o p  o f  t h e  c h a l k b o a r d  a b o v e  t h e  c h i l d ' s  
d o t .  
4 .  C o n n e c t  e a c h  o f  t h e  d o t s  c o n s e c u t i v e l y  w i t h  s t r a i g h t  l i n e s  
b e t w e e n  t h e m .  
5 .  U s i n g  y o u r  y a r d s t i c k ,  d r a w  a  g r i d  o v e r  t h e  c o n n e c t e d  l i n e s .  
E~:t j  
6 .  P l a c e  e a c h  h o r i z o n t a l  l i n e  o f  t h e  g r i d  3  i n c h e s  a p a r t  s t a r t -
i n g  4 8  i n c h e s  a b o v e  t h e  f l o o r  t o  a  p o i n t  a b o v e  t h e  t a l l e s t  p u p i l  
1  
s  h e i g h t .  
7 .  P l a c e  t h e  i n c h  n u m b e r s  b e s i d e  t h e  h o r i z o n t a l  g r i d  l i n e s .  
8 .  E x p l a i n  t o  t h e  c l a s s  t h a t  t h e y  h a v e  h e l p e d  c o n s t r u c t  t h e  
i m p o r t a n t  p a r t s  o f  a  s i m p l e  l i n e  g r a p h  b y  w h i c h  t h e y  m a y  r e c o r d  t h e  
h e i g h t s  o f  s e v e r a l  o f  t h e i r  c l a s s m a t e s .  
9 .  P o i n t  o u t  t h a t  t h e  h o r i z o n t a l  g r i d  l i n e s  a r e  a l l  e q u a l l y  
s p a c e d ,  a n d  t h e  v e r t i c a l  g r i d  l i n e s  a r e  a l s o  e q u a l l y  s p a c e d  a l t h o u g h  t h e  
h o r i z o n t a l  a n d  v e r t i c a l  s p a c i n g s  m a y  n o t  n e c e s s a r i l y  b e  t h e  s a m e  
d i s t a n c e s  a p a r t .  
10. Underscore several of the horizontal lines with your 
hand and ask the class what these lines indicate. (Height in inches 
of the pupils. ) 
11. Trace several of the vertical lines and ask the class 
what these lines tell them. (The children whose names appear 
above the line.) 
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12. Illustrate that the use of grid lines helps us find and 
understand the information on the graph by locating on the graph the 
height of one or two children. 
13. Ask the class what the names of the pupils across the 
top of the graph represent. (Names of the pupils on the graph whose 
height has been recorded.) Wrtte the sub-title, names of Pupils, 
across the top of the graph. 
14. Ask the class what the numbers along the left hand 
side of the graph represent. (Height in inches of the pupils.) 
Wr.ite the sub-title, Height in Inches, along the left hand side of 
the graph. 
15. Ask the class for a suitable title for this graph and 
write lt by the graph. Accept the best title the class offers. 
16. Bring out wall graph #1. Tack it to the wall. From 
envelope Ill extract the six paper figures. Correlate the placing 
of the figures on the grid showing height in inches and name of 
pupil to the same thing on the graph made on the board. As each 
figure is placed upon the graph have a child tell the number of inches 
it represents. 
17. Point out that both graphs show the same type of 
information. 
End of Lesson 
L e s s o n  P l a n  # 2  
T h u r s d a y ,  F e b r u a r y  3 ,  1 9 5 5  
A r i t h m e t i c  
M a t e r i a l s :  W a l l  g r a p h s  # 1  a n d  # 2 ,  d i t t o e d  g r a p h  f l ,  a n d  t a c k s .  
P r o c e d u r e :  
1 .  I n t r o d u c e  t h e  l e s s o n  b y  b r i e f l y  r e v i e w l n g  t h e  g r i d  l i n e s ,  
t i t l e ,  a n d  s u b - t i t l e s  o f  t h e  f i r s t  l e s s o n ' s  g r a p h  a n d  h o w  i t  w a s  
c o n s t r u c t e d .  
2 .  T e l l  t h e  p u p i l s  t h e y  a r e  g o i n g  t o  w o r k  w i t h  a n o t h e r  l i n e  
g r a p h  t o d a y .  
3 .  B r i n g  o u t  w a l l  g r a p h  # 2  a n d  t a c k  . i t  t o  t h e  b o a r d .  
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4 .  A s k  t h e  c h i l d r e n  t o  r e a d  t h e  t i t l e  o f  t h e  g r a p h .  T h e n  a s k  
t h e m  i f  t h e y  c a n  t e l l  f r o m  t h e  t i t l e  t h e  c o n t e n t  o f  t h e  g r a p h .  
5 .  H a v e  t h e  c l a s s  r e a d  t h e  s u b - t i t l e s  a n d  g i v e  t h e i r  m e a n i n g s .  
6 .  R e v i e w  t h e  p o i n t  t h a t  t h e  g r i d  l i n e s  a r e  e q u a l l y  s p a c e d ,  
a n d  a l s o  t h a t  t h e y  h e l p  u s  e a s i l y  r e a d  t h e  l i n e  g r a p h  b y  h e l p i n g  u s  
l o c a t e  t h e  i n f o r m a t i o n .  I l l u s t r a t e  b y  l o c a t i n g  o n e  o r  m o r e  s c o r e s  
o n  t h e  g r a p h .  
7 .  I n t e r p r e t  s e v e r a l  o f  t h e  s c o r e s  o n  t h e  g r a p h  b y  u s i n g  s u c h  
q u e s t i o n s  a s :  
a .  H o w  m a n y  p r o b l e m s  d i d  H a p  w o r k  c o r r e c t l y ?  
( L e t  a  m e m b e r  o f  t h e  c l a s s  l o c a t e  t h e  i n f o r m a t i o n .  )  
b .  W h o  w o r k e d  m o r e  p r o b l e m s  c o r r e c t l y ,  M i l e s  o r  
H e l e n ?  
c .  W h o  w o r k e d  t h e  m o s t  p r o b l e m s  c o r r e c t l y  i n  t h e  
t e s t ?  
s .  B e  s u r e  t h e  c l a s s  u n d e r s t a n d s  t h e  p r o c e s s  o f  f i n d i n g  t h e  
i n f o r m a t i o n  o n  t h e  g r a p h .  T h e n  p a s s  o u t  t h e  c o p i e s  o f  t h e  d i t t o e d  
g r a p h  I l l .  
9 .  D i r e c t  t h e  p u p i l s  t o  r e a d  t h e  t i t l e  a n d  s u b - t i t l e s ,  t h e n  t o  
b r i e f l y  s t u d y  t h e  g r a p h .  T e l l  t h e m  t o  a n s w e r  t h e  q u e s t i o n s  o n  t h e  
p a p e r  b y  r e a d i n g  t h e  g r a p h  o n  t h e i r  p a p e r  a n d  p l a c i n g  t h e i r  a n s w e r s  
o n  t h e  l i n e  a f t e r  e a c h  q u e s t i o n .  
E n d  o f  L e s s o n  
J o h n  
H e l e n  
M i l e s  
J u n e  
T o m  
J o a n  
W . i l l  
J e a n  
H a p  
C a r l  
B i l l  
C a r o l  
B o b  
K a r e n  
H a r r y  
D . i t t o e d  G r a p h  # 1  
5 6  
A r . i t h m e t i c  T e s t  R e s u l t s  
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1 .  H o w  m a n y  p r o b l e m s  w e r e  i n  t h e  t e s t ?  
- - - - -
2 .  H o w  m a n y  p u p i l s  t o o k  t h e  t e s t ?  
- - - - - -
3 .  W h a t  . i s  t h e  t . i t l e  o f  t h e  g r a p h ?  
- - - - - -
4 .  H o w  m a n y  s t u d e n t s  w o r k e d  a l l  t h e  p r o b l e m s  c o r r e c t l y ?  
- - - - -
5 .  H o w  m a n y  s t u d e n t s  w o r k e d  e x a c t l y  h a l f  t h e  p r o b l e m s  c o r r e c t l y ?  
- - -
6 .  W h . i c h  s t u d e n t  h a d  o n l y  h a l f  a s  m a n y  c o r r e c t  a s  d i d  J o a n ?  
- - - - -
7 .  W h i c h  s t u d e n t  h a d  t w i c e  a s  m a n y  c o r r e c t  a s  J o h n ?  
- - - -
8 .  H a r r y  w o r k e d  h o w  m a n y  m o r e  p r o b l e m s  c o r r e c t l y  t h a n  B o b  w o r k e d ?  
9 .  W h o  h a d  t h e  m o r e  p r o b l e m s  c o r r e c t ,  K a r e n  o r  J e a n ?  
- - - - -
1 0 .  W h a t  i s  t h e  t o t a l  n u m b e r  o f  p r o b l e m s  W i l l ,  H e l e n ,  a n d  J o a n  
w o r k e d  c o r r e c t l y  a l t o g e t h e r ?  
- - - - -
- - -
L e s s o n  P l a n  1 1 3  
T u e s d a y ,  F e b r u a r y  8 ,  1 9 5 5  
A r i t h m e t i c  
M a t e r i a l s :  C h a l k b o a r d ,  c h a l k ,  a n d  d i t t o e d  g r a p h  # 2 .  
P r o c e d u r e :  
1 .  I n t r o d u c e  t h e  l e s s o n  b y  a s k i n g  h o w  m a n y  o f  t h e  c l a s s  
h a v e  t a k e n  a  t r . i p  t o  F o r k s  i n  a n  a u t o m o b i l e .  B r i n g  o u t  t h a t  t h e  
t r i p  i s  a b o u t  7 0  m i l e s  a n d  a s k  t h e m  h o w  m a n y  m i l e s  t h e y  w o u l d  
h a v e  t o  t r a v e l  p e r  h o u r  i f  t h e  t r i p  t o o k  2  h o u r s .  
2 .  A s k  t h e  c l a s s  t o  h e l p  f i g u r e  o u t  a n  a r i t h m e t i c  p r o b l e m  
t h a t  i s  s o m e t h i n g  l i k e  a  t r i p  t o  F o r k s .  
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3 .  T h e  p r o b l e m :  F i v e  f a m i l i e s  t a k e  a  t r i p .  T h e y  a l l  t r a v e l  
t h e  s a m e  n u m b e r  o f  h o u r s  ( 8 )  d u r i n g  t h e  t r i p .  F a m i l y  A  a v e r a g e s  
5 0  m i l e s  p e r  h o u r ,  F a m i l y  B  a v e r a g e s  4 5  m i l e s  p e r  h o u r ,  F a m i l y  C  
a v e r a g e s  4 0  m i l e s  p e r  h o u r ,  F a m i l y  D  a v e r a g e s  5 5  m i l e s  p e r  h o u r ,  
a n d  F a m i l y  E  a v e r a g e s  6 0  m i l e s  p e r  h o u r .  H o w  f a r  d i d  e a c h  f a m i l y  
t r a v e l  d u r i n g  t h e i r  8  h o u r s  o f  d r i v i n g ?  
4 .  L e t  t h e  p u p i l s  s o l v e  t h e  p r o b l e m  o n  t h e i r  p a p e r s .  L i s t  
t h e  a n s w e r s  o n  t h e  b o a r d  s o  a l l  m a y  s e e  t h e m  e a s i l y .  
5 .  T e l l  t h e  c l a s s  t h a t  t h i s  i n f o r m a t i o n  c a n  b e  p u t  o n  a  g r a p h  
w h i c h  w i l l  m a k e  i t  e a s y  t o  r e c o r d ,  e a s y  t o  r e a d ,  a n d  e a s y  t o  u n d e r -
s t a n d .  
6 .  P a s s  o u t  d i t t o e d  g r a p h  # 2 .  
7 .  P o i n t  o u t  t o  t h e  c l a s s  t h e  t w o  ( 2 )  i m p o r t a n t  p a r t s  o f  t h e  
g r a p h - - t h e  n a m e s  o f  t h e  f a m i l i e s  a n d  t h e  t o t a l  d i s t a n c e  t r a v e l e d .  
8 .  B r i n g  o u t  t h e  p o i n t  t h a t  e a c h  h o r i z o n t a l  l i n e  r e p r e s e n t s  
a  d i f f e r e n c e  o f  2 0  m i l e s  t r a v e l e d .  S h o w  t h a t  t h e  s h o r t e s t  d i s t a n c e  
s h o w n  o n  t h e  g r a p h  i s  3 0 0  m i l e s  a n d  t h e  l o n g e s t  d i s t a n c e  s h o w n  i s  
5 0 0  m i l e s .  
9 .  P o i n t  o u t  t h a t  e a c h  v e r t i c a l  l i n e  r e p r e s e n t s  t h e  f a m i l y  
w h o s e  n a m e  a p p e a r s  b e l o w  i t .  
10. Ask the class to find the place on their graph at which 
the f.irst dot should be placed to represent the distance Family A 
traveled. Check around the room to be sure all the children have 
the correct place. 
11. When you are sure the class has the correct place, let 
them put a dot at that intersection. Repeat this process until all 
the distances are plotted on each child's graph. 
12. After the connecting lines have been drawn, tell the 
class to answer the questions on the bottom of the graph. 
13. Check each child's graph durlng this period to see that 
he has the graph on his desk drawn correctly. 
End of Lesson 
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D i t t o e d  G r a p h  # 2  
5 9  
T r i p  M i l e a g e  
5 0 0  
4 8 0  
M  








4 2 0  
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4 0 0  
I  
3 8 0  
' \  
I  
3 6 0  
' \  
I  
3 4 0  
I \  
I  
3 2 0  
' \  
I  ~ 






F a m i l i e s  
1 .  W h a t  i s  t h e  f a r t h e s t  d i s t a n c e  t r a v e l e d  s h o w n  o n  t h e  g r a p h ?  
2 .  H o w  m u c h  f a r t h e r  d i d  D  g o  t h a n  B ?  
3 .  W h a t  i s  t h e  s h o r t e s t  d i s t a n c e  t r a v e l e d  s h o w n  o n  t h e  g r a p h ?  
4 .  T h e  h i g h e s t  p o . i n t  o n  t h e  g r a p h  i s  f o r  w h i c h  f a m i l y ?  
5 .  H o w  f a r  d i d  t h e  s l o w e s t  a n d  f a s t e s t  f a m i l i e s  t r a v e l  a l t o g e t h e r ?  
6 .  H o w  m u c h  f a r t h e r  d i d  f a m i l y  A  g o  t h a n  f a m i l y  B ?  
7 .  H o w  m u c h  f a r t h e r  w o u l d  f a m . i l y  D  t r a v e l  t o  g o  5 0 0  m i l e s ?  
8 .  W h a t  d o  t h e  n u m b e r s  o n  t h e  l e f t  s i d e  o f  t h e  g r a p h  t e l l  u s ?  
Lesson Plan /14 
Thursday, February 10, 1955 
Arithmetic 
Materials: Wall graph :/13 and dittoed graph #3. 
Procedure: 
1. Review with the class the reasons for having titles and 
sub-titles on graphs. 
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2. Tack wall graph #3 on the board and review the procedure 
for locating information on a line graph. 
3. Read the title of the graph, making sure the children 
understand its meaning by asking several of the students to put 
the idea into their own words. 
4. Let someone in the class go to the graph and locate the 
sub-title that tells the names of the trucks and also the sub-title 
that tells how much gasoline was used. 
5. Ask the class how they would find out how many miles 
one of the trucks travelled during the week if he got 10 m.iles to the 
gallon of gasoline. (Locate the number of gallons used and multiply 
it by 10.) 
6. Explain that they first look on the graph to find how many 
gallons of gasoline the truck used during the week. Then they 
multiply that number by the number of m.iles per gallon the truck 
got. 
7. Let the class work several examples of this type, but 
not using trucks B or D. 
8. Illustrate with the examples how to compare m.iles 
travelled by trucks using different quantities of gasoline and getting 
different numbers of miles to the gallon of fuel. 
9. Illustrate (1) they must first find how many gallons of 
gasoline were used by each truck and (2) multiply that number of 
gallons by the miles per gallon figure. 
6 1  
1 0 .  P a s s  o u t  d i t t o e d  g r a p h  # 3  a n d  i n s t r u c t  t h e  c l a s s  t o  w o r k  
t h e  p r o b l e m s  a t  t h e  b o t t o m  o f  t h e  p a g e .  
E n d  o f  L e s s o n  
Dittoed Graph /13 • 
130 
G 120 
















Gasoline Used By Company Trucks 














1. How much more gasoline did truck G use than truck B? 
2. How much gasoline was used by all 8 trucks during the week? 
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3. How many miles did truck B go if it got 20 miles on every gallon 
of gasoline? 
4. How far did truck D go if it got 15 miles on every gallon of gasoline? 
5. If truck D and truck E both went the same number of miles on a 
gallon of gasoline, which truck traveled farther? 
M a j o r  A i m s  o f  I n s t r u c t i o n  f o r  G r a p h  
L e s s o n s  5  T h r o u g h  8  
B a r  G r a p h s  
1 .  T o  t e a c h  t h e  a b i l i t y  t o  r e a d  a m o u n t s  f r o m  t h e  s c a l e s  o n  a  b a r  
g r a p h .  
2 .  T o  t e a c h  t h e  a b i l i t y  t o  g r a s p  o u t s t a n d i n g  f a c t s  p o r t r a y e d  b y  a  
b a r  g r a p h .  
3 .  T o  t e a c h  t h e  a b i l i t y  t o  d e t e r m i n e  t r e n d s  a s  s h o w n  b y  a  b a r  
g r a p h .  
4 .  T o  t e a c h  t h e  a b i l i t y  t o  d e t e r m i n e  r a n k  f r o m  a n  u n o r d e r e d  
b a r  g r a p h .  
5 .  T o  t e a c h  t h e  a b i l i t y  t o  c o m p a r e  t w o  o r  m o r e  v a l u e s  r e a d  f r o m  
a  b a r  g r a p h .  
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Lesson Plan #5 
Tuesday, February 15, 1955 
Reading 
Materials: Wall graphs :/11, #2, and 113, and dittoed graph #4 
Procedure: 
1. Review with the children the method of reading a line 
graph by following the line .in relation to the meanings of the grid 
lines and row or column headings. 
2. Show graph Ill and graph :/12 to the class. Expla.in that 
Ill and #2 are line graphs. Review the use of the line on the graph 
to show or indicate information. 
3. Take out wall graph #4 and explain that this .is called a 
bar graph because each column uses a bar to show amounts instead 
of a line. 
4. Ask the class if they can tell what the graph will be 
about by reading the t.itle and sub-titles. 
5. Using graph 112, review how to read amounts. Next use 
graph #4 and let a volunteer illustrate how to read amounts from a 
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bar graph. Then re-illustrate for the class by two or three examples. 
6. Ask the pupils such questions as follows and let them find 
the answers on the graphs: 
a. How many words were in the spelling test? 
b. Who spelled the most words correctly? 
c. How many pupils took the test? 
7. After you are satisfied the class understands the procedure 
of locating inf or ma ti on on the graph, pass out dittoed graph :/14. 
8. Direct the pupils to read the titles and sub-titles on the 
graph, study the graph briefly, and then answer the questions below 
the graph. 
End of Lesson 
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D i t t o e d  G r a p h  / 1 4  
S p e l l i n g  T e s t  R e s u l t s  
N  
a  
J o e  
I  I  I  I  I  I  I  
I  I  I  1  I  I  I  
I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  













I  I  I  I  I  I  I  I  
I  I  I  
J i m  
I  I  I  
I  I  I  I  I  I  I  I  I  I  I  
J a n e  
A n n  
I  I  
I  I  
I  
I  I  I  I  I  I  I  I  
I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  
L o . i s  
E m m a  
I  I  I  I  I  
I  I  I  I  I  I  I  I  I  I  I  
T o m  
I  
I  
I  I  I  I  I  I  I  I  I  I  I  I  I  
K a r e n  
I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  
S u e  
I  
I  I  I  I  I  I  I  I  I  I  I  
I  I  
D o n  
I  I  I  I  
I  I  I  I  I  I  I  I  I  I  I  I  I  
T e r r y  
P a u l  
I  
I  I  I  I  I  I  I  I  I  I  I  I  
I  
I  I  I  I  I  I  I  I  I  
I  I  
I  I  I  I  I  I  I  
V i c k i  
0  1  2  3  4  5  6  7  
8  
9  1 0  1 1 1 2  1 3  1 4  1 5 1 6  1 7  1 8 1 9  2 0  
N u m b e r  o f  P r o b l e m s  
1 .  D . . i d  m o r e  b o y s  o r  m o r e  g i r l s  s p e l l  m o r e  t h a n  1 5  o f  t h e  w o r d s  
c o r r e c t l y ?  
2 .  H o w  m a n y  w o r d s  d i d  K a r e n  m i s s ?  
3 .  D i d  S u e  o r  T o m  m i s s  t h e  m o s t  w o r d s ?  
4 .  D i d  a n y  p u p i l  m i s s  m o r e  t h a n  1 I 2  o f  t h e  w o r d s ?  
5 .  H o w  m a n y  p u p i l s  s p e l l e d  m o r e  t h a n  1 5  w o r d s  c o r r e c t l y ?  
6 .  B e t w e e n  w h i c h  t w o  s t u d e n t s  i s  t h e r e  t h e  g r e a t e s t  i n c r e a s e  i n  t h e  
n u m b e r  o f  w o r d s  s p e l l e d  c o r r e c t l y ?  
7 .  N a m e  t h e  s t u d e n t s  w h o  h a d  e x a c t l y  1 6  w o r d s  c o r r e c t .  
8 .  H o w  m a n y  w o r d s  m u s t  J i m  s p e l l  c o r r e c t l y  t o  h a v e  t h e  s a m e  s c o r e  
a s  L o i s ?  
Lesson Plan #6 
Thursday. February 17, 1955 
Reading 
66 
Materials: Days and Deeds, wall graph /15, red strips of construction 
paper, paste, and the set of lamp drawings. 
Procedure: 
1. Review with the class the story "Rules or No Rules" on 
page 61. Bring out that this story is not of modern times, but of 
years gone by. 
2. From the photos of the story and the text brlng out some 
of the factors which distinguish th.is period from our present modern 
way of life. (Cooking equipment, type of clothing, type of furniture, 
source of light, etc.) 
3. Discuss some of the different types of lights that have 
been or are now being used. (Candles, kerosene lamps, gas burners, 
tungsten lamps, etc.) Write the types of lights the children discuss 
on the board. 
4. Discuss the concept that different types of lights give off 
varying amounts of light. Point out the differences .in the amount of 
light from a candle and your overhead lights. 
5. Build up the idea that down through history we have been 
able to use the knowledge constantly gained to continually build better 
types of lights. 
6. On the board write these types of lamps and their candle 







tungsten lamp (60 w) 
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7 .  T a k e  o u t  w a l l  g r a p h  : / 1 5  a n d  a t t a c h e d  e n v e l o p e .  
8 .  T h e  r e d  b a r s  a r e  m a r k e d  t o  c o r r e s p o n d  w . i t h  t h e  n u m b e r  
o f  c a n d l e  p o w e r  g i v e n  o f f  b y  e a c h  t y p e  o f  l i g h t .  P a s t e  t h e m  t o  t h e  
w a l l  g r a p h  a s  y o u  e x p l a i n  o r  i l l u s t r a t e  t h e  r e l a t i v e  a m o u n t s  o f  l i g h t  
g i v e n  o f f  b y  e a c h  t y p e .  
9 .  W h e n  a l l  t h e  s t r i p s  a r e  p a s t e d  o n  t h e  g r a p h ,  c o n d u c t  a n  
o r a l  q u e s t i o n - a n d - a n s w e r  p e r i o d  a b o u t  t h e  g r a p h .  S o m e  q u e s t i o n s  
t o  a s k  a r e :  
a .  W h a t  d o  t h e  n u m b e r s  a t  t h e  b o t t o m  o f  t h e  g r a p h  
r e p r e s e n t ?  
b .  W h i c h  b a r  r e p r e s e n t s  t h e  n u m b e r  o f  c a n d l e  p o w e r  
o f  t h e  R o m a n  l a m p ?  ( T h e  f i r s t )  
c .  H o w  m a n y  c a n d l e  p o w e r  h a s  t h e  W e l s b a c k  M a n t l e ?  
( 5 0 )  
d .  H o w  m a n y  t i m e s  b r i g h t e r  i s  t h e  t u n g s t e n  l a m p  t h a n  
t h e  B e t t y  l a m p ?  ( 1 2 )  
e .  W h a t  . i s  t h e  t o t a l  c a n d l e  p o w e r  o f  a l l  t h e  l a m p s  
s h o w n  o n  t h i s  g r a p h ?  ( 1 3 9 )  
f .  W h a t  . i s  t h e  o u t s t a n d i n g  t r e n d  s h o w n  b y  t h e  g r a p h ?  
g .  T h e  B e t t y  l a m p  i s  a b o u t  ( 1 )  t w i c e  a s  b r i g h t ,  ( 2 )  o n e -
h a l f  a s  b r i g h t ,  o r  ( 3 )  t h e  s a m e  b r i g h t n e s s  a s  a  g a s  
b u r n e r ?  
h .  B e t w e e n  w h i c h  t w o  l a m p s  o n  t h i s  g r a p h  i s  t h e r e  t h e  
g r e a t e s t  d i f f e r e n c e  i n  b r i g h t n e s s ?  ( R o m a n  l a m p  a n d  
t u n g s t e n  l a m p )  
i .  W o u l d  a l l  t h e  p o w e r  o f  t h e  f i r s t  f o u r  l a m p s  s h o w n  o n  
t h e  g r a p h  e q u a l  t h e  c a n d l e  p o w e r  o f  o n e  W e l s b a c k  
M a n t l e ?  ( N o )  
j .  B e t w e e n  w h i c h  t w o  t y p e s  o f  l i g h t  . i s  t h e r e  t h e  g r e a t e s t  
i n c r e a s e  i n  b r i g h t n e s s ?  ( G a s  b u r n e r  a n d  W e l s b a c k  
M a n t l e )  
Lesson Plan 117 
Thursday, February 24, 1955 
Reading 
68 
Materials: Wall graph /16, Days and Deeds, chalk, chalkboard, paste, 
1-inch strips of construction paper. and scissors. 
Procedure: 
1. Browse through the story "The Mail Must Go Through" 
on page ·87 to f.ind out some of the methods which have been employed 
to transport mail. 
2. List the types brought out by discussion on the board 
noting especially the five to be used in this lesson--Pony Express, 
stage coach, truck, train, and airplane. 
3. Discuss the relative speeds of the various modes of 
mail carrying noted. Determine a reasonable accurate speed for 
each type by the process of group discuss.ion. (Note: top speed of 
the airplane cannot be greater than 300 mph, the highest speed on 
the graph.) 
4. Take out wall graph 116. 
5. Have the group .isolate the two types of .information 
needed to fill in the graph from the list on the board. (1) The method 
of carrying mail and (2) the relative speeds of these methods. 
6. Before writing the sub-titles on the graph the chHdren 
should be led to see that the names of the methods of transportation 
should be best suited to go along the left-hand side; similarly, the 
speed scale .is best go along the bottom of the graph. 
7. Place the names of the methods of carrying mail on 
the left column in order of increasing rates of speed. Start at the 
top and work toward the bottom. (Airplane is on the bottom) 
8. Along the base line the number of miles per hour 
starting with the left most grid line for 0 miles and increasing the 
speed 20 mph for each grid line ( 0 20 40 etc.) 
I ,  
t  
'  
9 .  T a k e  o u t  t h e  s t r i p s  o f  c o n s t r u c t i o n  p a p e r  a n d  c u t  
t h e m  t o  f i t  t h e  i n d i c a t e d  s p e e d  o f  t h e  t y p e s  o f  t r a n s p o r t a t i o n  a s  
d e t e r m i n e d  b y  t h e  g r o u p .  P a s t e  t h e m  t o  t h e  g r a p h  b e s i d e  t h e  m o d e  
o f  t r a n s p o r t a t i o n  a p p r o p r i a t e .  
1 0 .  F o l l o w  u p  t h e  9 t h  s t e p  w i t h  a n  o r a l  d i s c u s s i o n  o f  
t h e  g r a p h  u s i n g  t h e  f o l l o w i n g  q u e s t . i o n s  a s  a  g u i d e :  
a .  W h a t  d o e s  t h e  l e f t  h a n d  v e r t i c a l  c o l u m n  r e p r e s e n t ?  
b .  W h a t  d o  t h e  h o r i z o n t a l  f i g u r e s  r e p r e s e n t ?  
c .  W h a t  d o e s  t h e  t i t l e  t e l l  u s  a b o u t  t h i s  g r a p h ?  
d .  A b o u t  h o w  m a n y  t i m e s  f a s t e r  d o e s  a  t r a i n  c a r r y  
m a i l  t h a n  t h e  s t a g e c o a c h ?  
e .  A b o u t  h o w  l o n g  w i l l  . i t  t a k e  a  t r a i n  t o  t r a v e l  a s  f a r  a s  
a n  a i r p l a n e  c a n  t r a v e l  i n  o n e  h o u r ?  
f .  I m p r o v e d  m e t h o d s  o f  t r a n s p o r t a t i o n  h a v e  a  t e n d e n c y  t o  
d o  w h a t  t o  t h e  s p e e d  o f  t r a n s p o r t a t i o n ?  
g .  H o w  d o e s  t h e  s p e e d  o f  t h e  s t a g e c o a c h  c o m p a r e  w i t h  t h e  
s p e e d  o f  t h e  p o n y  e x p r e s s ?  
h .  H o w  d o e s  t h e  s p e e d  o f  t h e  t r u c k  c o m p a r e  w i t h  t h e  s p e e d  
o f  t h e  t r a i n ?  
i .  B e t w e e n  w h i c h  t w o  t y p e s  o f  t r a n s p o r t a t i o n  i s  t h e r e  t h e  
g r e a t e s t  i n c r e a s e  i n  s p e e d ?  
j .  W h a t  e f f e c t  m i g h t  j e t  a i r p l a n e s  h a v e  u p o n  t h i s  g r a p h ?  
k .  W h a t  a r e  s o m e  a d v a n t a g e s  o f  i n c r e a s e d  s p e e d  o f  m a i l  
t r a n s p o r t a t i o n ?  
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Lesson Plan 18 
Tuesday, March 1, 1955 
Reading 
Materials: Wall graph 116 and dittoed graph #5 
Procedure: 
1. Bring out the graph the class made for Lesson 1#7. 
2. Ask the class the meaning of the names in the left-
hand column. 
3. Ask what the numbers at the top of the graph indicate. 
4. Let a child go to the board and show the class how to 
find the number of miles per hour the truck traveled. 
Do the same for the airplane. 
5. Explain to the group that they will be given a graph 
similar to the bar graphs they have been working 
with. This is to be a review of the things they have 
learned to do with bar graphs during the last three 
lessons. 
6. Pass out dittoed graph #5. 
70 
7. Give direct.ions to the class to read the title, sub-titles, 
and briefly study the graph. The quest.ions below the 
graph and on the following page are to be answered from 
the.ir graphs. Answers are to be placed on the line 
following each quest.ion. 
8. Be sure the class understands the procedure they are 
to follow, then let them commence. 
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7 1  
D i t t o e d  G r a p h  # 5  
S p e e d  R e a d i n g  T e s t  R e s u l t s  
T o m  
J i m  
H e l e n  
J a n i c e  
J a n e  
M a r y  
K i m  
K y l e  
N o e l  
S a m  
C h l o e  
S u e  
1 0 0  
1 1 0  
1 2 0  
1 3 0  
1 4 0  
1 5 0  
1 6 0  1 7 0  1 8 0  
1 9 0  2 0 0  
W o r d s  P e r  M i n u t e  
1 .  H o w  m a n y  p u p i l s  t o o k  t h i s  t e s t ?  
2 .  W h a t  i s  t h e  h i g h e s t  n u m b e r  o f  w o r d s  p e r  m i n u t e  s h o w n  o n  t h e  
g r a p h ?  
3 .  D i d  m o s t  o f  t h e  c h i l d r e n  r e a d  m o r e  o r  l e s s  t h a n  1 5 0  w o r d s  p e r  
m i n u t e ?  
4 .  H o w  m a n y  p u p i l s  r e a d  a t  l e a s t  1 1 0  w o r d s  p e r  m i n u t e ?  
5. Which student read the fewest words per minute? 
6. Name the students who read 200 words per minute. 
7. Which student read more words per minute -- Noel or Janice? 
8. How many more words per minute would Jane have to read .if 
she wishes to read 200 words per minute? 
9. Did Mary read (10 20 30) words fewer than Tom? 
10. About how many words per minute did Helen read? 
11. Did more boys or more girls read more than 170 words per 
minute? 
12. How many words did Kim, Chloe, and Jane read altogether? 
13. The fastest boy read how many words a minute more than the 
slowest g.irl? 
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M a j o r  A i m s  o f  I n s t r u c t i o n  f o r  G r a p h  
L e s s o n s  9  T h r o u g h  1 2  
C i r c l e  G r a p h s  
1 .  T o  t e a c h  t h a t  p e r c e n t a g e s  a n d  f r a c t i o n a l  p a r t s  o f  a  g r a p h  
n e e d  n o t  r e p r e s e n t  e x a c t  a m o u n t s .  
2 .  T o  t e a c h  t h e  a b i l i t y  t o  r e a d  a m o u n t s  b y  . i n t e r p r e t i n g  s e c t o r s  
o f  a  c i r c l e  g r a p h .  
3 .  T o  t e a c h  t h e  a h i l i t y  t o  d e t e r m i n e  r a n k  f r o m  a n  u n o r d e r e d  l i s t .  
4 .  T o  t e a c h  t h e  s k i l l  o f  c o m p r e h e n s i o n  f r o m  t i t l e s  a n d  s u b - t i t l e s .  
5 .  T o  t e a c h  t h e  a b i l . i t y  t o  g r a s p  o u t s t a n d i n g  f a c t s  a s  s h o w n  o n  a  
c i r c l e  g r a p h .  
6 .  T o  t e a c h  t h e  a b i l i t y  t o  d e t e r m i n e  a m o u n t s  b y  u s e  o f  a  k e y .  
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Lesson Plan 1#9 
Thursday. March 3, 1955 
Geography 
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Materials: The American Nat.ions, chalk, chalkboard, wall graph 1#7. 
tacks, and paper "pie" sections. 
Procedure: 
1. Using the map on pages 18-19 in the text The American 
Nations, have the students locate the five Great Lakes. 
2. Ask the students to arrange the lakes in the order of 
their apparent sizes. List them on the board in the order the class 
suggests. 
3. When this has been done, fill in the area in square miles 
after each lake. 
Superior, 31, 820; Huron, 23, 010; Michigan, 22, 400; 
Erie, 9, 940; and Ontario. 7, 540. 
4. Draw a large circle on the board and tell the students 
that the circle represents all the lakes if their waters are put 
together into one big lake. 
5. Ask the class to add up the square miles of all the lakes 
to see how many square miles there are altogether. Round off the 
figures for the lakes before the lakes are added together. 
Superior 31,820 to $2,000 
Michigan 22,400 to 22,000 
Ontario 7,540 to 8,000 
Huron 23,010 to 23, 000 
Erie 9,940 to 10,000 
Total number of square miles after rounding off is 95, 000. 
6. Write the total in the circle on the board to represent 
the total number of square miles the graph represents. 
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7 .  O n  t h e  b o a r d  h a v e  t h e  c l a s s  h e l p  y o u  e s t i m a t e  t h e  f r a c t i o n a l  
p a r t  w h i c h  e a c h  l a k e  i s  t o  t h e  w h o l e .  
S u p e r . i o r  
3 2 ,  0 0 0  1  
=  -
9 5 , 0 0 0  
3  
M i c h i g a n  
2 2 , 0 0 0  =  
1  
9 5 , 0 0 0  4  
O n t a r i o  
8 , 0 0 0  =  
1  
9 5 , 0 0 0  1 2  
H u r o n  
2 3 , 0 0 0  -
1  
9 5 ,  0 0 0  - 4  
E r i e  
1 0 , 0 0 0  =  
1  
9 5 , 0 0 0  9  
8 .  B e  c e r t a i n  t h e  c l a s s  u n d e r s t a n d s  t h a t  t h e s e  a r e  o n l y  
e s t i m a t i o n s  a n d  n o t  e x a c t  f i g u r e s .  
9 .  T a k e  o u t  w a l l  g r a p h  # 7  a n d  t a c k  i t  t o  t h e  b o a r d .  
1 0 .  T a k e  o u t  t h e  p a p e r  " p i e "  s e c t i o n s  a t t a c h e d  t o  t h e  g r a p h .  
1 1 .  R e l a t e  t h e  s i z e  o f  e a c h  o f  t h e  p i e c e s  t o  t h e  f r a c t i o n a l  p a r t  
o f  t h e  w h o l e  g r a p h  t h a t  e a c h  o f  t h e  l a k e s  r e p r e s e n t s .  A f t e r  e a c h  
s e c t i o n  h a s  b e e n  r e l a t e d  t o  i t s  f r a c t i o n a l  p a r t ,  p l a c e  t h a t  p a r t  o n  t h e  
w a l l  g r a p h  w i t h  p a s t e .  
1 2 .  L e a d  t h e  c h i l d r e n  i n t o  a n  o r a l  d i s c u s s i o n  p e r i o d  a b o u t  
t h e  g r a p h  w h i t h  t h e  f o l l o w i n g  q u e s t i o n s .  
a .  W h i c h  o f  t h e  t w o  l a k e s  a r e  m o s t  n e a r l y  e q u a l  i n '  s i z e ?  
b .  W h i c h  i s  t h e  s m a l l e s t  o f  t h e  l a k e s ?  
c .  W h i c h  i s  t h e  l a r g e s t  o f  t h e  l a k e s ?  
d .  W h i c h  i s  t h e  s e c o n d  l a r g e s t  o f  t h e  l a k e s ?  
e .  L a k e  S u p e r i o r  i s  a b o u t  ( 2  t i m e s ,  3  t i m e s ,  o r  4  t i m e s )  
a s  l a r g e  a s  L a k e  O n t a r i o .  
f .  L a k e  E r i e  i s  a b o u t  ( 1 / 3 ,  1 / 2 ,  o r  1 / 4 )  a s  l a r g e  a s  
L a k e  M i c h i g a n .  
g. Which two lakes, when added together, equal the 
size, or nearly equal the size, of Lake Superior? 
h. Would the smallest two lakes added together equal 
the size of Lake Huron? 
i. The largest amount of water in the circle graph for 
one lake is how many square miles? 
j. Each section of this graph represents: (1) the length 
of each lake, or (2) the size of each lake in square 
miles? 
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k. The total area covered on the graph by Lakes Huron 
and Michigan together is about (1/ 2, 1/ 3, or 1/ 4) 
of the entire graph? 
End of Lesson 
L e s s o n  P l a n  # 1 0  
T u e s d a y ,  M a r c h  8 ,  1 9 5 5  
G e o g r a p h y  
M a t e r i a l s :  M a p  o f  U .  S .  A .  ,  w a l l  g r a p h  # 8 ,  c h a l k b o a r d ,  c h a l k ,  
a n d  t a c k s .  
P r o c e d u r e :  
1 .  T h e  m a t e r i a l  f o r  t h i s  g r a p h  w a s  t a k e n  f r o m  t h e  t r a d e  
m a g a z i n e ,  F u e l  O i l  a n d  O i l  H e a t . 1  
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2 .  T h i s  g r a p h  i s  i n t r o d u c e d  b y  a  r e v i e w  o f  t h e  t y p e s  o f  f u e l s  
u s e d  t o  h e a t  h o m e s ,  a n d  w h e r e  s u c h  f u e l s  a r e  f o u n d  i n  t h i s  c o u n t r y .  
3 .  B r i n g  o u t  t h e  p o i n t s  a s  t h e  f u e l  u s e d  b y  t h e  e a r l y  s e t t l e r s  
s u c h  a s  w o o d  a n d  b u f f a l o  c h i p s .  
4 .  L e a d  i n t o  t h e  c h a n g i n g  f u e l s  u s e d  t o d a y  a s  a  r e s u l t  o f  t h e  
d i s c o v e r y  o f  c o a l  i n  s u c h  p l a c e s  a s  P e n n s y l v a n i a ,  K e n t u c k y ,  W e s t  
Y i r g i n i a ,  a n d  W a s h i n g t o n ;  o . i l  i n  s u c h  s t a t e s  a s  T e x a s ,  O k l a h o m a ,  
a n d  C a l i f o r n i a ;  a n d  n a t u r a l  g a s  i n  s u c h  p l a c e s  a s  T e x a s  a n d  L o u i s i a n a .  
5 .  L o c a t e  t h e s e  a r e a s  o n  y o u r  m a p  o f  t h e  U .  S .  A .  
6 .  L i s t  t h e  3  t y p e s  o f  f u e l  f o r  h e a t i n g  A m e r i c a n  h o m e s ,  a s  
l i s t e d  i n  p o i n t  3 ,  o n  t h e  b o a r d .  
7 .  L e a d  t h e  c h i l d r e n  i n t o  a  d i s c u s s i o n  a b o u t  t h i s  g r a p h  b y  
u s i n g  t h e  f o l l o w i n g  g u i d e  q u e s t i o n s .  
a .  W h e r e  i s  t h e  t i t l e  o n  t h i s  g r a p h ?  W h a t  d o e s  t h e  
t e l l  u s  a b o u t  t h e  g r a p h ?  
b .  W h a t  d o e s  t h e  l a r g e s t  s p a c e  o n  t h i s  g r a p h  r e p r e s e n t ?  
c .  T h e  s m a l l e s t  s p a c e  i s  f o r  w h i c h  f u e l ?  
d .  T h e  s e c o n d  l a r g e s t  s p a c e  i s  f o r  w h i c h  f u e l ?  
e .  D o  m o r e  h o m e s  i n  e a c h  1 0 0  u s e  c o a l  h e a t  t h a n  t h e  
o t h e r  t w o  t y p e s  c o m b i n e d ?  
l
1 1
0 i l h e a t i n g  U s e r s  R e a c h  7 ,  6 0 6 ,  1 1 4 , "  F u e l  O i l  a n d  O i l  H e a t ,  
X I V  ( J a n u a r y ,  1 9 5 5 ) ,  8 9 - 9 8 .  - - - - - - - - - -
f. Which type of fuel is most widely used? 
g. How many more people out of every 100 use oil 
than gas? 
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h. The number of homes using coal is about (1I5, 1I8, 
or 1/2) the number using gas? 
i. The 49 in the section for oil means: (1) 49 homes in 
America use oil heat, (2) 49 more homes use oil 
than coal, or (3) 49 homes in every 100 use oil? 
L e s s o n  P l a n  # 1 1  
T h u r s d a y .  M a r c h  1 0 ,  1 9 5 5  
G e o g r a p h y  
M a t e r i a l s :  W a l l  g r a p h  # 9 ,  c h a l k b o a r d ,  c h a l k ,  a n d  d i t t o e d  g r a p h  # 6  
P r o c e d u r e :  
7 9  
1 .  T h e  m a t e r i a l  f o r  t h i s  g r a p h  w a s  t a k e n  f r o m  T h e  R e a d e r ' s  
D i g e s t .  
2  ~ 
2 .  I n t r o d u c e  t h e  c i r c l e  g r a p h  b y  a s k i n g  t h e  m e m b e r s  o f  t h e  
c l a s s  h o w  m a n y  o f  t h e m  r o d e  t o  s c h o o l  . i n  a  c a r  t h . i s  m o r n i n g .  A s k  
t h e m ,  a l s o ,  w h a t  t h e  m a k e  o f  t h e  c a r  w a s  t h a t  b r o u g h t  t h e m .  L i s t  
t h e  v a r i o u s  m a k e s  m e n t i o n e d  o n  t h e  b o a r d .  
3 .  D i s c u s s  w h e r e  c a r s  a r e  m a n u f a c t u r e d  a n d  w h y  D e t r o . i t  
h a s  b e c o m e  t h e  c e n t e r  f o r  t h i s  . i n d u s t r y .  ( C e n t r a l  l o c a t i o n .  c h e a p  
a n d  r a p . i d  t r a n s p o r t a t i o n ,  l o c a t i o n  o f  s o u r c e s  o f  s u p p l y ,  e t c . )  
4 .  L o c a t e  t h i s  a r e a  o n  a  m a p  a n d  r e l a t e  t h e  p o i n t s  m e n t i o n e d  
a b o v e  a n d  t h o s e  n o t e d  b y  t h e  c l a s s  t o  t h e  g e o g r a p h i c a l  f e a t u r e s  o f  
t h i s  a r e a .  
5 .  L i s t  o n  t h e  b o a r d  a l l  t h e  c a r s  b e i n g  m a n u f a c t u r e d  n o w  
w h . i c h  t h e  c l a s s  c a n  n a m e .  
6 .  F r o m  t h i s  l i s t  g r o u p  t h e  c a r s  w . i t h  t h e  n a m e  o f  t h e  c o m p a n y  
b y  w h i c h  t h e y  a r e  m a d e .  
F o r d  M o t o r  C o m p a n y  
F o r d  
M e r c u r y  
L i n c o l n  
G e n e r a l  M o t o r s  C o r p .  
C h e v r o l e t  
P o n t i a c  
B u i c k  
O l d s m o b i l e  
C a d i l l a c  
C h r y s l e r  C o r p o r a t i o n  
P l y m o u t h  
D o d g e  
D e S o t o  
C h r y s l e r  
A l l  I n d e p e n d e n t s  
S t u d e b a k e r  
P a c k a r d  
H u d s o n  
N a s h  
e t c .  
2 D o n  W h a r t o n ,  " 1 9 5 5 :  T h e  A u t o m o b i l e  W o r l d ' s  Y e a r  o f  D e c i s i o n , "  
T h e  R e a d e r ' s  D i g e s t ,  L X V I  ( J a n u a r y ,  1 9 5 5 ) ,  6 9 - 7 2 .  
7. Explain that the 3 big companies manufacture 91 out of 
every 100 automobiles manufactured in the United States. 
8. Explain that all the other cars manufactured equal the 
remaining 9 out of every 100 cars manufactured and that all these 
other companies are classified as "Independents. " 
9. Bring out wall graph #9. 
10. Discuss the titles on the graph and what they indicate. 
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11. Pass out the dittoed graph with the directions that the 
class is to answer the questions on the sheet from the graph at the 
top of the paper. In quest.ions, 3, 4, and 5, the students are to 
underline the correct response. All other answers are to be placed 
on the line after each question. 
End of Lesson 
D i t t o e d  G r a p h  # 6  
A u t o m o b i l e  P r o d u c t i o n  o f  1 9 5 4  
I n d e p  
F o r d  M o t o r  
C o m p a n y  
G e n e r a l  M o t o r s  
5 0  
N u m b e r  o f  C a r s  i n  E a c h  1 0 0  P r o d u c e d  b y  
E a c h  C o m p a n y  
1 .  W h i c h  c o m p a n y  h a s ·  t h e  l a r g e s t  s p a c e  o n  t h e  g r a p h ?  
2 .  W h i c h  c o m p a n y  h a s  t h e  t h i r d  l a r g e s t  s p a c e  o n  t h e  g r a p h ?  
3 .  G e n e r a l  M o t o r s  p r o d u c e s :  
a .  T w i c e  a s  m a n y  c a r s  a s  a l l  t h e  o t h e r s  c o m b i n e d .  
b .  A s  m a n y  c a r s  a s  a l l  t h e  o t h e r s  c o m b i n e d .  
c .  H a l f  a s  m a n y  a s  a l l  t h e  o t h e r s  c o m b i n e d .  
4 .  T h e  s p a c e  f o r  t h e  i n d e p e n d e n t  c o m p a n i e s  i s  n e a r l y  ( 1 / 2 ,  1 / 3 ,  
o f  1 / 4 )  a s  l a r g e  a s  t h e  s p a c e  f o r  F o r d  M o t o r  C o m p a n y .  
8 1  
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5. The number for General Motors is 50. This means that 
a. General Motors makes 50 times as many cars as Ford. 
b. General Motors makes 50 cars a year. 
c. General Motors makes 50 out of every 100 cars 
produced. 
6. Which two of the spaces are most nearly equal in size? 
7. How many more cars out of every 100 produced does 
General Motors make than the Chrysler Corporation 
makes? 
8. Out of every 100 cars produced, how many are made by 
Ford Motor Compan. y and Chrysler Corporation? 
L e s s o n  P l a n  1 1 2  
T u e s d a y ,  M a r c h  1 5 ,  1 9 5 5  
G e o g r a p h y  
M a t e r i a l s :  W a l l  g r a p h s  # 9  a n d  # 1 0 ,  d i t t o e d  g r a p h  # 7  
P r o c e d u r e :  
1 .  B r i n g  o u t  t h e  w a l l  g r a p h  m a r k e d  # 9  a n d  b r i e f l y  r e v i e w  
t h e  i n f o r m a t i o n  i t  t e l l s .  
2 .  B r i n g  o u t  t h e  c i r c l e  g r a p h  / 1 1 0 .  
3 .  R e l a t e  t h i s  g r a p h  t o  g r a p h  # 9  b y  s h o w i n g  t h a t  # 9  i l l u s -
t r a t e s  t h e  n u m b e r  o f  c a r s  p r o d u c e d  b y  e a c h  c o m p a n y  p e r  1 0 0 .  
G r a p h  f l O  s h o w s  t h e  n u m b e r  o f  c o m p a n i e s  m a k i n g  a u t o m o b . i l e s  
f r o m  1 9 1 6  t o  1 9 5 5 .  
4 .  R e v i e w  w i t h  t h e  c l a s s  t h e  f o l l o w i n g  i t e m s :  
a .  W e  c o m p a r e  t h e  s i z e s  o f  t h e  p a r t s  o f  a  c i r c l e  
w i t h  o n e  a n o t h e r .  ( I l l u s t r a t e )  
b .  W e  m u s t  r e a d  t h e  t i t l e s  t o  t e l l  w h a t  t y p e  o f  
. i n f o r m a t i o n  t h e  g r a p h  r e p r e s e n t s .  
c .  T h e  k e y  t e l l s  u s  t h e  m e a n i n g  o f  t h e  d i f f e r e n t  t y p e s  
o f  m a r k i n g s  s h o w n  o n  a  g r a p h  a n d  w h a t  t h e y  m e a n .  
5 .  A s k  a  c h i l d  i n  t h e  c l a s s  t o  r e a d  t h e  t i t l e  a n d  t e l l  t h e  
c l a s s  w h a t  t h e  g r a p h  w . i l l  b e  a b o u t .  ( G r a p h  # 1 0 )  
6 .  L o c a t e  t h e  k e y  a n d  a s k  t h e  c l a s s  t o  e x p l a i n  w h a t  e a c h  
o f  t h e  t w o  c o l o r s  i n d i c a t e s .  G o  n o  f a r t h e r  u n t i l  a l l  t h e  s t u d e n t s  
c l e a r l y  u n d e r s t a n d  t h e  k e y .  
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7 .  P a s s  o u t  d i t t o e d  g r a p h  1 1 7  a n d  i n s t r u c t  t h e  c l a s s  t o  a n s w e r  
t h e  q u e s t i o n s  b y  e i t h e r  u n d e r l i n i n g  t h e . i r  r e s p o n s e  ( q u e s t i o n s  5 ,  9 ,  
a n d  1 1 )  o r  b y  p l a c i n g  t h e i r  a n s w e r  . i n  t h e  s p a c e  a f t e r  e a c h  q u e s t i o n .  
E n d  o f  L e s s o n  
Dittoed Graph #7 
Decline of the Number of Automob.ile Companies 
9 Com 
Key 






D Number of companies in business 




1 .  W h a t  i s  t h e  e a r l i e s t  d a t e  s h o w n  o n  t h e s e  g r a p h s ?  
2 .  H o w  m a n y  c o m p a n i e s  w e r e  b u i l d i n g  c a r s  i n  1 9 2 1 ?  
3 .  H o w  m a n y  y e a r s  s e p a r a t e  g r a p h  B  f r o m  g r a p h  C ?  
4 .  H o w  m a n y  c o m p a n i e s  w e n t  o u t  o f  b u s i n e s s  d u r i n g  t h o s e  y e a r s ?  
5 .  B e t w e e n  w h i c h  t w o  g r o u p s  o f  y e a r s  d i d  m o r e  c o m p a n i e s  g o  o u t  
o f  b u s i n e s s ,  1 9 1 6  t o  1 9 2 1 ,  o r  1 9 2 1  t o  1 9 5 3 ?  ( U n d e r l i n e  y o u r  
a n s w e r )  
6 .  H o w  m a n y  a u t o m o b i l e  c o m p a n i e s  a r e  t h e r e  t o d a y ?  
8 5  
7 .  I s  t h i s  m o r e  o r  l e s s  t h a n  t h e  n u m b e r  o f  c o m p a n i e s  5  y e a r s  a g o ?  
8 .  W h i c h  g r a p h  h a s  t h e  m o s t  b l a c k  s p a c e ?  
9 .  G r a p h  B  t e l l s  u s  t h a t  i n  1 9 2 1 :  
a .  8 8  c o m p a n i e s  w e n t  o u t  o f  b u s i n e s s  
b .  8 8  c o m p a n i e s  w e r e  i n  b u s i n e s s  
c .  8 8  c o m p a n i e s  s t a r t e d  b u s i n e s s  t h a t  y e a r  
1 0 .  A r e  c o m p a n i e s  t h a t  m a k e  a u t o m o b i l e s  i n c r e a s i n g  o r  d e c r e a s i n g  
i n  n u m b e r ?  
1 1 .  T h e r e  i s  n o  s h a d e d  a r e a  i n  g r a p h  A  b e c a u s e :  
a .  T h e r e  w e r e  n o  c o m p a n i e s  i n  1 9 1 6  
b .  A l l  t h e  c o m p a n i e s  s t o p p e d  m a k i n g  c a r s  t h a t  y e a r  
c .  A l l  t h e  c o m p a n i e s  s t a y e d  i n  b u s i n e s s  t h a t  y e a r  
Major Aims of Instruction for Graph 
Lessons 13 Through 16 
Tables 
1. To teach the abHity to determine rank from unordered 
lists. 
2. To teach the ability to read amounts in a graph by reading 
across in a table. 
3. To determine how many times greater one amount is than 
another. 
4. To teach the ability of interpreting from sub-titles what 
is shown by each part of a graph. 
5. To determine trends as shown on a graph. 
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L e s s o n  P l a n  # 1 3  
T h u r s d a y ,  M a r c h  1 7 ,  1 9 5 5  
S c i e n c e  
M a t e r i a l s :  T e m p e r a t u r e  c h a r t ,  t a c k s ,  c h a l k ,  c h a l k b o a r d ,  
d i t t o e d  g r a p h  # 8  
P r o c e d u r e :  
8 7  
1 .  I n t r o d u c e  t h e  l e s s o n  b y  a s k i n g  t h e  c h i l d r e n  h o w  t h e y  a r e  
a b l e  t o  t e l l  h o w  c o l d  t h e  w e a t h e r  m a y  b e .  
2 .  T h e n  u n r o l l  t h e  t h e r m o m e t e r  c h a r t  a n d  t a c k  i t  t o  t h e  
b o a r d .  
3 .  E x p l a i n  t h a t  t h e  d e g r e e s  o n  t h e  t h e r m o m e t e r  a r e  
c o n s e c u t i v e  b e g i n n i n g  a t  t h e  z e r o  a n d  t h a t  t h e  n u m b e r s  g r o w  
l a r g e r  a s  t h e y  g o  t o w a r d  t h e  t o p .  A l s o  t h a t  t h e  n u m b e r s  b e l o w  
t h e  z e r o  g r o w  l a r g e r  a s  t h e y  g o  t o w a r d  t h e  b o t t o m .  T h e  c l a s s  m a y  
b e c o m e  c o n f u s e d  w h e n  t w o  c o n s e c u t i v e  h o u r s  h a v e  t h e  s a m e  
t e m p e r a t u r e  s o  b e  s u r e  t h e y  u n d e r s t a n d  t h a t  e a c h  d e g r e e  o n  a  
t h e r m o m e t e r  a p p e a r s  o n l y  o n c e  a b o v e  a n d  o n c e  b e l o w  t h e  z e r o .  
4 .  A r r a n g e  o n  t h e  b o a r d  i n  r a n d o m  o r d e r  a b o u t  1 0  n u m b e r s  
w h i c h  r e p r e s e n t  t h e  d e g r e e s  o n  a  t h e r m o m e t e r .  L e t  t w o  o f  t h e  
n u m b e r s  b e  t h e  s a m e .  ( E x .  5 2  5 4  5 5  5 8  5 9  6 0  6 0  5 7  5 6  5 3 )  
5 .  A s k  t h e  c l a s s  t o  a r r a n g e  t h e  n u m b e r s  a s  t h e y  w o u l d  
a p p e a r  o n  a  r e a l  t h e r m o m e t e r .  B e  c e r t a i n  t h a t  t h e y  d o  n o t  p u t  6 0  
d o w n  t w i c e  a s  . i t  a p p e a r s  o n l y  o n e  t i m e  o n  t h e  t h e r m o m e t e r  a b o v e  
z e r o .  
6 .  A r r a n g e  t h e  n u m b e r s  o f  a  c l o c k  f a c e  o n  t h e  b o a r d  f r o m  
7  a .  m .  t o  4  p .  m . .  ( 7  8  9  1 0  1 1  1 2  1  2  3  4 ) .  B e  s u r e  t h e  
c l a s s  k n o w s  t h e s e  n u m b e r s  a r e  n o t  a r r a n g e d  s t a r t i n g  w i t h  1  p .  m .  
b u t  a s  t h e y  a c t u a l l y  o c c u r  d u r i n g  t h e  d a y .  
7 .  P a s s  o u t  b l a n k  g r a p h  # 8  a n d  h a v e  t h e  c l a s s  l a b e l  t h e  
h o r i z o n t a l  l i n e s  T e m p e r a t u r e  a n d  t h e  v e r t i c a l  l . i n e s  H o u r s .  
8 .  I l l u s t r a t e  o n  t h e  b o a r d  t h e  c o r r e c t  m a n n e r  i n  w h i c h  t o  
f i l l  . i n  t h e  t e m p e r a t u r e s  a n d  t h e  h o u r s  f o r  t h i s  g r a p h .  W r i t e  . i n  t h e  
•  
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first 2 or 3 temperatures and the first 2 or 3 hours and let the class 
finish the job by themselves. (Use the hours and temperatures 
g.iven .in steps 6 and 4 of this lesson. ) 
9. Expla.in to the class they have prepared a grid on which 
they w.ill record some temperatures on the next lesson. Have the 
children put the.ir names on the.ir papers and collect them. 
End of Lesson 
68 
Lesson Plan 1#14 
Tuesday. March 22, 1955 
Science 
90 
Materials: Dittoed graph 1#8, scotch tape. chalk, and chalkboard. 
Procedure: 
1. Place the following table on the board and let a member 
of the class arrange the degree numbers in their proper sequence 
on the board along a vertical axis. 
Temperature 50 52 53 55 57 58 58 56 54 
Hour 8 9 10 11 12 1 2 3 4 
2. Next let a child place the hour numbers in their proper 




7 8 etc. 
3. A third child may draw in the grid lines. 
4. When this is finished, ask a child to place a dot to show 
the temperatures indicated on the table. 
5. Connect the dots with straight lines to complete the graph. 
6. Return the graph used on Thursday to the class. 
7. Place the following table on the board and instruct the 
class to fill in their line graphs from the table. 
Temperature 
Hour 
52 54 55 58 59 60 60 57 56 53 
7 8 9 10 11 12 1 2 3 4 
8. When the graphs are completed, collect them and place 
them in the folder. 
End of Lesson 
L e s s o n  P l a n  # 1 5  
T h u r s d a y ,  M a r c h  2 4 ,  1 9 5 5  
S c i e n c e  
M a t e r i a l s :  C h a l k ,  c h a l k b o a r d ,  d i t t o e d  t a b l e s  # 1  a n d  # 2 ,  a n d  
d l t t o e d  g r a p h  # 9  
P r o c e d u r e :  
9 1  
1 .  R e v i e w  w l t h  t h e  c l a s s  L e s s o n s  1 3  a n d  1 4  o n  t r a n s f e r r i n g  
t a b l e s  t o  g r a p h s .  I l l u s t r a t e  o n  t h e  c h a l k b o a r d .  N o t e  t h e  f o l l o w i n g  
p o i n t s :  
a .  P l a c e m e n t  o f  t h e  r o w  a n d  c o l u m n  h e a d i n g s  
b .  C o r r e c t  p l a c e m e n t  o f  i n f o r m a t i o n  i n  t h e  
r o w s  o r  c o l u m n s  
c .  C o r r e c t  p l a c e m e n t  o f  t h e  l i n e  u p o n  t h e  g r a p h  
2 .  P a s s  o u t  2  d i t t o e d  g r a p h s  t o  e a c h  c h i l d  a n d  e x p l a i n  t h a t  
t h e  c l a s s  w i l l  u s e  t h e m  t o  m a k e  s o m e  g r a p h s  f r o m  t w o  t a b l e s  t h e y  
w i l l  r e c e i v e  a f t e r  t h e  g r a p h s  h a v e  b e e n  p a s s e d  o u t .  
3 .  E x p l a i n  t o  t h e  c l a s s  t h a t  T a b l e  # 1  i s  t o  b e  u s e d  o n  
G r a p h  1  a n d  T a b l e  # 2  o n  g r a p h  2 .  
4 .  C h e c k  e a c h  p a p e r  t o  s e e  t h a t  e a c h  c h i l d  f i l l s  i n  t h e  
t e m p e r a t u r e  a n d  h o u r  n u m b e r s  c o r r e c t l y  b e f o r e  t h e y  p r o c e e d  t o  
r e c o r d  t h e  t a b l e s  o n  t h e . i r  g r a p h s .  




Hour 8:00 9:00 10:00 11:00 12:00 1:00 2:00 3:00 4:00 5:00 
Tempera- 54 55 57 60 61 63 62 56 55 53 
ture 
Table 2 
Hour 6:00 7:00 8:00 9:00 10:00 11:00 12:00 1:00 2:00 3:00 
Tempera- 48 49 52 55 57 61 63 63 60 58 
ture 
' 
6# ttd-e.rn pao+nn 
£6 
Lesson Plan #16 
Tuesday, March 29, 1955 
Sc.ience 
94 
Materlals: Dittoed tables 113 and #4, and dittoed graphs #10 and #11. 
Procedure: 
1. The concluding lesson translates two tables into bar 
graphs. 
2. Illustrate once again how to fill in the Unes on a graph 
as done in Lessons 14 and 15. 
3. Explaln to the class that they will be given two tables 
and two graph grids. They are to translate the information Table #1 
to Graph #9 and Table #2 to Graph #10 .. 
4. Instruct the class to use pencils instead of ink for 
easy erasing .if any errors are made. 
5. When the graphs are finished, collect them and place 
them in the folder. 
End of Lesson 
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Jan Feb Mar Ap May June Jly Aug Sep Oct Nov Dec 
Table 4 
Month Jan Feb Mar Ap May June Jly Aug Sep Oct Nov Dec 
Rainfall 5 4 3 5 3 0 0 0 9 8 7 6 




STATISTICAL TEST USED IN THE ANALYSIS OF THE DATA 
TEST OF SIGNIFICANCE USING SMALL SAMPLES 
The formula used for the s.ignificance ratio (t) for the differ-
ence in the means of two small samples .is 
dm.d 
.in which Mi and M2 are the obtained means and 6"md is the standard 
error of the mean difference. The formula for the number of degrees 
of freedom is (Ni + N 2 - 2). An example of the above t-test 
follows: 
Mi = 6. 29, M2 = 5. 73, 
t = 6.29 - 5.73 
• i8 
t = • 56 
• i8 
t - 3.11 (df = 228) 
O"md = • i8 
The table value of t • oi (df = CIO) .is 2. 57 58; therefore, the t 
score .is significant beyond the one percent level of confidence. i 
i Allen L. Edwards, Experimental Design in Psycholotij,cal 
Research (New York: Rinehart and Company. Inc:-; i95i). p. 407. 
